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FOREWORD 


This report was prepared in response to a request received from 
Senator Henry M. Jackson, chairman of the Subcommittee on Mili- 
tary Applications, of the Joint Committee on Atomic Energy, and 
subsequent requests received separately, in the chronological order 
named, from Senators Hubert H. Humphrey, John Marshall Butler, 
Norris Cotton, and Charles E. Potter. Representative Carl Elliott, 
chairman of the Subcommittee on Special Education, of the Commit- 
tee on Education and Labor, also requested a comprehensive report on 
this subject. During the course of the study, which covered a period 
of months, a number of other Members of Congress have asked the 
Legislative Reference Service to furnish them information such as is 
contained herein. 

The purpose is to provide a broad, analytic, informational base for 
congressional determination of the future role of the Federal Govern- 
ment in the production of scientific, engineering, and other profes- 
sional manpower—whether that role should be expanded, reduced, or 
continued without change. 

The report brings together, digests, and summarizes recent statisti- 
cal studies and published opinions bearing on the subject. It reviews 
the historic role of the Federal, State, and local governments in edu- 
cation, particularly of professional personnel, emphasizing considera- 
tions of policy and precedent. It describes the present contribu- 
tions made by Federal agencies and by national nongovernmental or- 
ganizations toward professional m: inpower development. 

~ It reviews action taken by the 84th Congress affecting the problem, 
and summarizes the relevant proposals which were introduced in that 
Congress but were not enacted, and have been, or presumably may be, 
reintroduced in the 85th Congress. It reviews and summarizes non- 
congressional proposals to relieve the professional manpower short- 
age. 

On the basis of this broad study, the report gives a critical analysis 
of the problem. The analysis sets forth important considerations and 
points out implications for legislation, 

The study was carried out and the report prepared by Charles A. 
Quattlebaum, principal specialist in education on the staff of the 
Legislative Reference Service. Merwin 8. Phelps, Barbara Spencer 
Marx, and Herman A. Sieber gave research assistance, and Gertrude 
M. Campbell, secretarial assistance. 

Appreci lation is expressed to Dr. Lloyd E. Blauch, Assistant Com- 
missioner for —— Education and Dr. Henry H. Armsby, Chief of 
Engineering Educ ties United States Office of Education, to Dr. 
Howard A. Meyerhoff, Executive Director, Scientific Manpower Com- 
mission, and to Dr. G. Kerry Smith, executive secret: ary of the Asso- 


ciation for Higher Education, for their cooperation in critically re- 
viewing the report. 





Ernest S. Grirriri. 
Director, Legislative Re fe rence Service. 
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DEVELOPMENT OF SCIENTIFIC, ENGINEERING, AND OTHER 
PROFESSIONAL MANPOWER 


(With Emphasis on the Role of the Federal Government) 


INTRODUCTION 


The purpose, nature, and scope of this report, briefly indicated in 
the foreword, call for elucidation here. 

The report essentially does two things: (1) It brings together, 
digests, and critically summarizes extensive, selected information 
bearing on the question of the development of scientific, engineering, 
and other professional manpower; (2) on the basis of this study it 
critically analyzes the problem as a whole. 

The purpose is to provide a broad, informational base for congres- 
sional determination of the future role of the Federal Government in 
the production of scientific, engineering, and other professional man- 
power. The Federal Government is already playing an important 
role in this development and, through existing legislation, will con- 
tinue to do so. However, modification of the Federal role by the 

85th Congress could momentously affect the national welfare. 

This report assumes that, in order intelligently to consider the many 
proposals for Federal legislation affecting the development of tech- 
nical and professional manpower, Members of Congress need organ- 
ized information concerning a number of matters. Some of these are 
emphasized herein, namely: (1) The findings from statistical studies 
bearing on the sub ject—including United States and Soviet Union 
comparisons; (2) the opinions of experts and other thinkers on various 
aspects of it; (3) the historic Federal role in education of professional 
personnel, especially with respect to policy and precedent for current 
proposals affecting that role; (4) the historic role of the States in 
education; (5) current Federal programs giving aid to students for 
profession: al training; (6) other Federal programs and activities con- 
tributory to the development of professional personnel; (7) activities 
of nongovernmental organizations promoting the development of 
such personnel; (8) relevant laws enacted by the 84th Congress and 
proposals introduced in that Congress which were not enacted and 
have been or are apt to be reintroduced in the 85th Congress; and (9) 
noncongressional proposals, by organizations of various kinds and by 
prominent individuals. 

This report does not deal fully with all aspects of the complex man- 
power development problem. Any one of a number of its aspects 
might constitute the subject of more extensive study, including con- 
gressional hearings. Full pursuit of all of the ramifications of the 
subject would be an undertaking for a commission. However, it is 
believed that this study has brought forth a sufficient number of the 
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2 DEVELOPMENT OF PROFESSIONAL MANPOWER 


important facts and considerations to constitute a basis for the general 
consideration of relevant legislative proposals. 

The information given in this report has been drawn from a wide 
variety of sources—principally from recent publications of various 
kinds, but also from correspondence and conferences with officials of 
Government agencies and nongovernmental organizations, and from 
other origins. 

Throughout the course of the study, congressional interest has been 
the dominant concern. For example, in selecting material from the 
overwhelming yoru of literature bearing on the subject, determining 
criteria for the selections have been expressed in such questions as: 
Would this article probably be of interest to Members of Congress? 
Is it significant in relation to possible Federal legislation ? 

Also, in the organization of the report, primary consideration has 
been given to the needs of Members of Congress. ‘The report has been 
organized for use as a reference work. Members of Congress may be 
interested in only certain parts of it, but these parts may not be the 
same for all Members. 

On the assumption that some Members will have time for only a 
minimum of reading, the report begins with a three-way analysis of 
the problem, including a summary of implications for legislation. 
Each chapter begins w ith a summary of its contents, but, for the Mem- 
ber who is interested in fuller information on one or more aspects, 
additional material is provided. 

The critical analysis of the problem (1) describes its general nature, 
(2) sets forth considerations entering into it, as shown by findings and 
conclusions from the study, and (3) summarizes the implications for 
legislative action. While some of the considerations set forth herein 
are unfavorable toward certain legislative proposals and others are 
favorable, limitations of time and availability of materials preclude 
exhaustive pro and con studies of specific proposals. 








PART I. CRITICAL ANALYSIS OF THE PROBLEM 


The following discussion analyzes the problem of scientific, engi- 
neering, and other professional manpower development from three 
approaches or viewpoints: (1) The general character of the problem, 
(2) considerations entering into it, and (3) the implications for legis- 
lation discerned in findings from this study. These analyses are 
closely interrelated, 


CHAPTER I 
GENERAL CHARACTER OF THE PROBLEM 


A. SUMMARY 


Our development of more and better trained scientific, engi- 
neering, and other professional manpower is important to our 
national survival. It is fundamentally an educational problem, 
involving the whole organization and system of education in the 
United States. The problem can be attacked from many ap- 
proaches. There is no single solution. 


B. IMPORTANCE OF THE ISSUE 


In an address on the occasion of the centennial celebration of the 
National Education Association on April 4, 1957, President Eisen- 
hower told the Nation: 

Our schools are strong points In our national defense. Our schools are more 
important than our Nike batteries, more necessary than our radar warning nets, 
and more powerful even than the energy of the atom.” 

Recent shortages of scientists, engineers, teachers, and other tech- 
nical and professional personnel have drawn nationwide attention to 
the general problem of trained manpower development in the United 
States. 

President Eisenhower has pointed out that there are a number of 
fields in which we have trained manpower shortages. In a special 
message to Congress‘on January 12, 1956, the President declared: 

Shortages now exist in medicine, teaching, nursing, science, engineering, and 
in other fields of knowledge which require education beyond the high school. 

Publicity given in this country to the phenomenal development of 
scientific and engineering manpower in the Soviet Union has empha- 
sized our shortages in certain fields. 

Many of our national leaders and other thinking citizens have 
expressed alarm over the shortages, and deep concern over the man- 
power development problem in general. 

The solution of the problem is important to our national survival. 


2 White House release, Text of the President’s address, 
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Our survival depends upon maintaining the technical superiority of 
the free world over the Communists, and the maintenance of that 
superiority largely depends upon our having enough scientific, engi- 
neering, and other technical and professional personnel, with enough 
training of sufficient quality, to outthink and outproduce them. 

General Nathan F. Twining, Chief of Staff, United States Air 
Force, has declared that— 

The security of our Nation in the years ahead depends as much on the wisdom 
and skill of our engineers, scientists, and technicians, as it does on the courage 
of our fighting men in our Army, Navy, and Air Force.’ 

Russia’s rulers have repeatedly proclaimed their undeviating deter- 
mination to establish a Communist world under Russian domination. 
However, some time ago it became apparent that in this atomic age 
military attack upon the United States would lead to total destruc- 
tion of the power of the aggressor. In recognition of that prospect, 
the Soviet leaders launched, and now have well underway, another 
and prolonged form of warfare. International communism has 
openly challenged the West to competition in the field in which the 
United States has long taken most pride in its eminence—technologi- 
cal achievement. 

Chairman Lewis L. Strauss, of the United States Atomic Energy 
Commission, has said that— 

If there is to be another (shooting) war among the great nations of the world 
before the human race discovers a method of abolishing resource to combat, 
that war may be survived by the country with the greatest stockpile of nuclear 
weapons and instruments of their delivery. But such a war will almost cer- 
tainly be lost by the country with the fewest resources in trained manpower.* 


Lt. Gen. Emmett O’Donnell has declared that— 


We are losing a war. We are losing it because we are losing the race to pro- 
duce more and better engineers and scientists than the Communists are doing.‘ 

Former Senator William Benton, now publisher of the Encyclopedia 
Britannica, has said that— 

A recent trip to the U. S. S. R. has convinced me that education has become 
a main feature of the cold war; that Russia’s classrooms and libraries, her 


laboratories and teaching methods may threaten us more than her hydrogen 
bombs * * *, 


The Communists from the earliest days gave up butter for guns, but they 
gave up meat for education.’ 

As an expression of what the Soviet “peace offensive” means to the 
Communists, N. S. Khrushchev, First Secretary of the party, re- 
cently said: ; 

We don’t have to fight. Let us have peaceful competition and we will show 
you where the truth lies. * * * Victory is ours.® 


He also recently said: 


* * * we say to the gentlemen who are waiting to see whether the Soviet 
Union will change its political program: Wait a blue moon. And you know 
when that will be.’ 

These statements are indicative of the importance of our man- 
power development problem in relation to the national defense. Other 


2 Air Force magazine, September 1956. 

8 Aircraft Industries Association. Planes, January 1955. 

#O’Donnell, Lt. Gen. Emmett, USAF, writing in Signal, May-June 1956, p. 31. 
5 NEA Journal, May 1956. 

6 School and Society, May 26, 1956, p. 175. 

™The Current Digest of the Soviet Press, January 11, 1936, p. 3. 
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aspects of the importance of the problem will be developed later in this 
report. In pursuit here of the initial purpose of giving a concept 
of the general nature of the problem, let us consider another of its 
principal characteristics. 


C. ITS BASIC EDUCATIONAL NATURE 


The problem is fundamentally an educational one. 

The shortages of engineering, scientific, and other professional man- 
power are not shortages of population i in general. The United States 
has enough potential manpower resources to meet all its needs. This 
Nation has never had cause to fear annihilation merely because some 
other countries, such as China and India, have had larger populations. 
In the present science-dominated world, ov ershadowed by the aims of 
international communism, mere increase of the population of the 
United States offers no hope for our national survival. Recently ex- 
pressed concern over the national birthrate relates principally to the 
educational problems resulting, rather than to any fear of a possible 
shortage of births. 

The shortages are not shortages of native ability. Our intelligence 
as a nation is evident. Our capabilities as a people have been dem- 
onstrated beyond question. 

What then is the cause for alarm? What is the nature of the short- 
ages about which the public press has been clamoring? Where are 
the national manpower weaknesses that are troubling many of our 
thoughtful citizens? 

The shortages are shortages of education, and the weaknesses are 
our lack of adequate provisions for it. 

Dr. L. A. DuBridge, president of the California Institute of Tech- 
nology, has pointed out that— 

What we are facing is not a shortage of talent, but of trained talent. Intelli- 
gent youngsters are not in short supply, and if we made good use of the 
resources available to us we would be in no difficulty.® 

The demands for trained manpower are increasing in all fields. 
Therefore, we should expect to have trained manpower shortages 
when we consider that the Nation is spending 234 as much for alco- 
holic beverages as for its colleges and universities.* We should expect 
to find serious weaknesses in the school system of our society which 
pays some professional baseball players many times the annual sal- 
aries of teachers. 

The war which international communism is waging against us has 
been referred to in recent literature as the “war of the classrooms.” 
It is a war which at present is not being fought with such spectacular 
weapons as guided missiles, but which is employing a proper instru- 
ment of civilization seized upon and converted to use as a weapon; 
namely, education. With that instrument we may be eventually de- 
feated unless we awake to its more effective use for our own defense. 
As illustrated in the quoted statements by Khrushchev, Soviet leaders 
have said they propose to win through peaceful competition. 


8 Address of April 14, 1956. Printed at the California Institute of Technology, p. 7. 

®* The total expenditure for alcoholic beverages in the United States for 1955, according 
to the Office of Business Economics, U. S. Department of Commerce, was $10.09 billion. 

The total income of higher educational institutions—publicly and privately controlled, and 
including subcollegiate departments—from all sources including student fees, private 
benefactions, and the Federal, State, and local governments, was $3.34 billion for 1953-54, 
according to the Office of Education, U, 8. Department of Health, ii ‘ducation, and Welfare, 
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Upon the solution of our educational problems largely depends the 
future of our country. “What happens to American education will 
eventually happen to America.” *° 


D. DEPTH AND BREADTH OF THE ISSUE 


A thorough probing into the trained manpower problem reveals 
that it indeed runs deep and wide. It is not a problem merely of a 
temporary shortage of scientists and engineers. This shortage repre- 
sents the most publicized aspect of the ‘problem. It is an aspect of 
great importance to the national welfare; but it is only a part of the 
problem—the part presently most obvious, on the sur face. However, 
careful examination reveals that it is inseparable from other short- 
ages of trained manpower—other aspects of the problem. 

“Let us look more deeply. Underlying the shortages of scientists, 
engineers, and other technical and profession: al manpower are all the 
major problems of education in the United States. Lying among 
these is the mother of all the rest—the general problem of financing 
education. It is the cause of in: \dequate buildings and facilities, 
insufficient vocational counseling of students, and low salaries for 
teachers. 

The financial problem is not one of total financial resources. This 
Nation is rich enough to finance all its educational needs. The finan- 
cial problem grows out of (1) the sense of values in our society which 
may give a movie actor or a “professional” boxer an annual income 
that makes the pay of a teacher or scientist look like a mere pittance, 
and (2) the methods of finance ing education in this country which are 
not yielding adequate support of it throughout the Nation. 

Even if restricted to the development of adequate scientific and engi- 
neering manpower, the problem covers all educational levels. The 
education of scientists and engineers begins in the kindergarten and 
extends through graduate work in institutions of higher education. 

The problem involves a multiplicity of considerations, such as cur- 
rent and prospective enrollments in schools and colleges, their finan- 
cial difficulties, the shortage of teachers, school construction needs, 
and many other factors. It involves the whole philosophy and system, 
and particularly the financing of American education. 


E. CONTROVERSIAL ASPECTS 


Reading any one of a number of recent articles dealing with the 
status of the professional manpower problem of the United States 
might lead to the conclusion that “This is it; this is the situation and 
the answer to it.” Perusing another article might arouse doubts 
about the conclusiveness of the first one. Examination of several 
publications would probably give the impression that some aspects 
of the matter are quite controversial. Extensive study of the litera- 
ture bearing on the subject would confirm that impression. 

There is some disagreement as between relevant statistics from 
different sources. There is a much greater disagreement over their 
interpretation, and over the proper answers to the problem. For 
example, there seems to be some question as to whether we now have or 
have not, more scientists and engineers than the Russians. Some 


1 Council for Financial Aid to Education, Aids to Corporate Support of Higher Educa- 
tion. Back cover, 
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people think it is of the utmost importance that we have more. Others 
say the difference in numbers is not so important as are the quality 
and other factors that should be taken into account. 

While the compilation of statistics is basic to a study of the problem, 
the correct interpretation of the data and discovery of their implica- 
tions for the national welfare are essential to finding the right 
remedies. 

Fr. THE LEGISLATIVE QUESTION 


Since the congressional interest in the problem is the primary 
concern of this study, the question arrived at is: What legislation, if 
any, should the Congress enact dealing with this problem ? The 
Federal legislative question is obviously not a simple one. 

The surface issue might be stated as: What Federal legislation, if 
any, should be enacted further to promote the training or dev elopment 
of scientific, engineering and other professional manpower? The 
underlying issue might be stated thus: What legislation, if any, 
should the Congress enact for the advancement of education in the 
United States, particularly by means of aid to the financing of edu- 
cation ? 

The legislative implications of the findings and conclusions from 
this study as related to these questions will be discussed later in this 
report. 








CHAPTER II 


CONSIDERATIONS ENTERING INTO THE PROBLEM 
A, INTRODUCTION AND SUMMARY 


The following statement of considerations, while based to some 
extent upon the subsequent chapters of this report, also sets forth 
findings and conclusions influenced by material not specifically 
included in the subsequent chapters. Some of these additional 
sources are identified in footnotes. 

Considerations entering into the problem include such matters 
as (1) the size of our general educational task, (2) comparisons 
of professional and subprofessional education in the Soviet Union 
and in the United States, (3) our shortages of professional per- 
sunnel and the reasons therefor, (4) Federal policy and prece- 
dent in the field of education, and many other factors. 


B. SIZE OF THE GENERAL EDUCATIONAL TASK 


Technical and professional manpower development is an integral 
and inseparable part of the general educational task in the United 
States. The size of that task is staggering to the imagination. Within 
recent years its growth has been tremendous due to (1) sheer increase 
in number of persons to be educated, and (2) rapid and far-reaching 
changes in the variety and scope of subject matter to be taught. 

The total population of the United States grew from 162,114,000 in 
the fall of 1954 to about 168,029,000 in the fall of 1956—about 3 million 
a year. 

‘In 1936 the Census Bureau predicted the population of the United 
States might reach 165 million in the year 2,000. The 165 million fig- 
ure was actually reached in 1955. The number of babies born in this 
country increased from 2,500,000 in 1936 to about 4,250,000 in 1956. 
Every day adds several thousand people to the population of our 
country. 

From the fall of 1954 to the fall of 1956 the population aged 5 to 
17 years increased nearly 3 million. The enrollment in elementary 
and secondary schools increased over 2 million in the 2-year period.! 

The estimated college and university enrollment in 1956-57 is 3,232,- 
000 as compared with last year’s 2.996,000.2, While in 1900 only 8 
percent of those in the 14 to 21 age group were in school or college, now 
62 percent of that age group are in school or college. 

Unlike the governments of some other countries, our form of gov- 
ernment calls for education for all of our people. Alexander J. 
Stoddard has pointed out that “Education is the means through which 


1U. S. Office of Education. Supplement to Circular No. 490, January 1957. 
§Ibid., press release dated September 2, 1956, 
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our country’s purposes are realized and through which the country 
itself is perpetuated.’ 

Our national policy and philosophy of education call for searching 
out and fully developing the talents of each child. The weaknesses 
of each one are to be studied and, so far as possible, corrected. The 
national ideal demands opportunity for every American to attain the 
highest level of education and training of which he is capable.‘ 

The demands are constantly increasing for more and better educa- 
tion. The number of vocations requiring specialized training has 
multiplied. A citizen must have a fairly broad general education 
fully to understand his daily newspaper and intelligently to partici- 
pate in ordinary affairs of government. In every field of subject mat- 
ter the content and significance for modern living have multiplied. 
“Yet relatively we seem to be falling behind in the race between 
ignorance and wisdom.” § 

This contemplation of the size of our educational problem as a 
whole leads to the consideration of some of its elements which are of 
particular concern in this study of scientific, engineering, and other 
professional manpower development. 


C. COMPARISON OF UNITED STATES—U. S. S. R. SCIENTIFIC TRAINING 


Although there seems to be some Siac as to whether the United 
States or the Soviet Union now has more scientists and engineers, 
there is no doubt that educational institutions in the Soviet Union are 
now annually awarding more degrees in science and engineering than 
are colleges and universities in the United States. Many persons 
regard this fact alone as indicative of a great danger to this country. 
Perhaps so, but there are important observations affecting the signifi- 
cance of numbers. 

There is some opinion that the Soviets already have an overproduc- 
tion of scientists and engineers, and that many of their reople trained 
in science and engineering are being utilized in other fields. Although 
in some respects the training given Soviet engineers and scientists 
compares favorably with the best in America, there are weaknesses in 
the Soviet educational system. These include political-doctrinal 
domination of education, general rigidity of subject matter, and 
stereotyped teaching. On the other hand, in the U nited States there 
are weaknesses resulting from shortage of competent science teachers 
in secondary schools, loss of enrollment between high school and col- 
lege, and dropout of able students after college entrance. 

For 2 years an assessment of Soviet scientific education has been 
in progress at Massachusetts Institute of Technology. The director 
of the project has concluded that scientific training in the U.S. S. R. 
is generally excellent in the universities, but much below western 
standards in engineering schools. 

In making comparisons between scientific personnel and training 
in the United States and the Soviet Union, it is important to bear 
in mind also the great political, economic, and social differences. The 


® Stoddard, Alexander J., Schools for Tomorrow : An Educator's Blueprint. Fund for the 
Advancement of Education, 1957, p. 15. 

‘Ideals expressed in statements from the President’s Committee for the White House 
Conference = Education and from the American Council on Education. 

®* Stoddard, Alexander J., op. cit., p. 17. 

® How Good Is Soviet Science? Fortune, February 1957, p. 120. 
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resultant differences in training and utilization of personnel i in the two 
countries makes comparison of numbers less meaningful. 

In education, not only are the organizational and administrative 
structures different, but the aims and methods are different. Through- 
out the Soviet system great stress is placed on specialized technical 
education. In the United States recognition is given to the necessity 
of combining technical training with other forms of education for the 
maintenance of a democratic society. 

This is not to minimize the quality and effectiveness of Soviet tech- 
nical education. It is only to draw attention to some of the incon- 
sistencies in a numbers race with the Soviets. 

Some impressive testimony concerning the high quality of Soviet 
training in the sciences has recently appeared i in print. 

On Febr uary 14, 1957, Dr. Edward Teller, world-renowned Ameri- 
can physicist who was intimately associ ited. with the development of 
the hydrogen bomb, stated that the United States cannot keep its 
lead in science. In an address before the Air Force Association Jet 
Age Conference in Washington, he said that “10 years from now the 
best scientists in the world will be found in Russia.” He pointed to 
the Soviets’ devotion to technological training and their elevation of 
the position of scientists, and advocated raising the standards of the 
scientists in the United States and increasing the pay of high-school 
science teachers." 


D. OUR SHORTAGE OF SCIENTISTS AND ENGINEERS 


Consideration of our needs without reference to Russia is also ad- 
visable. Several studies have shown that there is a growing demand 
for scientists and engineers in the United States. A 1956 study by 
the B. H. Goodrich Co. led to the conclusion that unless we take steps 
to increase our present rate of graduation there will be a shortage of 
perhaps 100,000 scientists and engineers in this country 10 years hence. 
Lowever, some persons have predicted that the present shortages will 
gradually diminish from effects of the increased postwar birth rate, 
larger enrollments of students for college training in shortage fields, 
and other factors. 

Within the last several years there have been large increases in 
college and university enrollments for courses in science and engi- 
neering. Greater numbers of high- school seniors ranking high scho- 
lastically are choosing careers in fields in which there are national 
shortages of personnel. 

The National Science Foundation has estimated that at the present 
rates of graduation there will be between 71,000 and 87,000 science and 
engineering graduates a year by 1960 and between 103 0K 10 and 113,000 
by "1965. 

ion ever, available data do not offer great hope for quick reduction 
of our trained manpower shortages. 

Speaking before the Air Force Association Jet Age Conference in 
Washington on February 14, 1957, Dr. Detlev W. Bronk, president of 
the National Ac ademy of Sciences, said that our national need for 
more and better trained manpower is “desperate.” 


7Yarborough, Charles J. United States Can't Keep Its Lead in Science, Teller Says. 
Washington Star, February 14, 1957, p. 1. 
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Addressing the same meeting, Lt. Gen. C. S. Irvine, Deputy Chief 
of Staff for Air Force Mater iel. ‘said that failure to meet demands for 
highly trained specialists and technici ians will— 


cancel out our present achievements and nullify our prospects for projecting 
security and prosperity into the future.° 


E. REASONS FOR SHORTAGE OF SCIENTISTS AND ENGINEERS 


Various reasons for our shortage of scientists and engineers have 
been given in recent writings. It is apparent that a basic reason is 
the increase in demand caused by revolutionary scientific discoveries, 
and technological advances in general. The ratio of scientists and 
engineers to the total wor king opulation has increased greatly in re- 
cent decades, but not wlliciechle to meet the demands of our science- 
dominated economy. 

Growth of the demand is seen in data compiled by the National Sci- 
ence Foundation, which has estimated that, in relation to the number 
in 1955, by 1970 the need for highly trained scientific and technical 
personnel will (1) nearly double for high-school teaching, (2) increase 
from 169,000 to 495,000 for college and univ ersity teaching, grow from 

700,000 to 1,550,000 for engineering jobs, and mar kedly . increase for 
reeareh and dev elopment—for which expenditures are expected to 
grow from $5.5 billion to $8.1 billion. 

Advances in the use of atomic energy and other developments have 
caused a demand not only for greater numbers of scientists and engi- 
neers but also for much more advanced training—which many students 
have had insufficient motivation to undertake. 

After World War II, there was a widespread expectation that the 
need for scientists and engineers would be reduced. Asa result, many 
students were counseled against undertaking scientific and engineering 
courses. 

The low birthrate of the prewar years also contributed to the present 
personnel shortages, along with financial difficulties of some students, 
dropout of able students for lack of motivation, the period out for 
military service, and other causes which will be brought out later in 
this discussion. Generally these are offspring or close ‘Yelatives of the 
ever-present, overall problem of financing education. 


F. SALARIES AND PRESTIGE OF SCIENTISTS 


An important consideration in the scientific manpower problem is 
the income and position of the scientist in our society. While young 
graduate engineers are now being offered salaries w hich appear very 
high in comparison with those offered a few years ago, the income of 
research scientists generally has remained low. Many of these are 
employed by or in connection with educational institutions and their 
salaries are affected by the financial problems of higher education in 
general. 

A recent salary summary published by Engineers Joint Council 
revealed that teachers of engineering in the higher academic ranks, 
especially in large institutions with excellent reputations, are, partly 
through consulting work, earning as much as engineers in industry. 
In certain other branches of se ience, notably physics, chemistry, and 
geology, this is likewise the case. On the other hand the instructors in 





® Yarborough, Charles J. Op. cit. 
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large institutions and professors in small institutions of little reputa- 
tion have relatively small incomes. 

In November 1956, the National Science Foundation reported salary 
information obtained from about 47,000 employed scientists listed in 
the National Register of Scientific and Technical Personnel. The an- 
nual professional salary of only half of these was more than $6,525. 
Half of the physicists were receiving less than $7.275 annually. 

Much is being said concerning the position of the scientist in Amer- 
ican society as compared with his position in the Soviet society. 

In the United States scientists are widely regarded as being some- 
what “peculiar”; and questioning of high-sc chool students has shown 
that many of them hesitate to enter scientific careers because of the 
public attitude toward scientists generally, and because of the low pay 

of scientists. 

On the other hand, scientists (including science teachers) in the 
Soviet Union generally enjoy fabulous living standards in relation to 
those of the general population. The position of a scientist is one of 
great prestige. Scientists enjoy safety and freedom not allowed the 
general population. 

An article in Fortune magazine for February 1957, stated that— 

Some western scientists who have visited the Soviet Union have returned 
talking like poor boys after a vacation on the country estate of rich relatives.’ 
One western scientist expressed amazement at the “worship” of 
scientists everywhere in the Soviet Union. 


G. THE TEACHER SHORTAGE 


Basic to the continuing shortage of scientific, engineering, and 
other professional manpower is training in science, engineering, and 
other fields, and basic to the shortage of training is the shortage of 
teachers. 

According to estimates of the National Education Association there 
is a shortage of about 180,000 qualified elementary and high-school 
teachers in the United States in the current school year, 1956-57. 
Data compiled by the association also show teacher shortages in all 
subject fields in degree granting institutions, particularly in mathe- 
matics, the physical sciences, and education. 

Widespread publicity has recently been given to this shortage of 
teachers, at all educational levels—kindergarten through university. 
However, the American people have been “hearing so long about the 
shortages i in the teaching profession that the public sense of the im- 
portance of this shortage has become dulled by its endurance. The 
public awareness of the need for more and better qualified teachers 
is like the dulled ache of an old wound. The public clamor over the 
shortage of scientific and engineering seleitacies is an outcry impelled 
by the realization of a new danger. 

However, in an address to the American Council on Education on 
October 11, 1956, the Secretary of Health, Education, and Welfare, 
Marion B. F olsom, pointed out that— 

* * * It is true that we are seriously short of trained scientists and engineers. 
It is also true, however, that we face shortages in several other categories of 
trained professional personnel, including physicians, dentists, nurses, business 


® How Good Is Soviet Science? Fortune, February 1957, p. 194. 
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and Government executives, and supervisory personnel. Most critical of all, 
perhaps, is the shortage of school and college teachers. A careful study indi- 
cates that by 1966, the Nation will need more than 600,000 additional teachers. 
In our zeal to provide scientists and engineers, we must not overlook the needs 
of other professions. 

The Director of the National Science Foundation, Dr. Alan T. 
Waterman, has admonished that in order to train enough scientists 
and engineers we must first strengthen our whole educational system 
and provide much stronger incentives for good teachers. 

In an address before the convention of the Air Force Association 
in August 1956, Gen. James McCormack, Jr., assistant to the presi- 
dent of Massachusetts Institute of Technology, aptly phrased a similar 
conclusion in the statement that— 

* * * the shortage of good teachers has the unique potency of multiplying all 
other shortages in the development of succeeding generations. 

Associated with the teacher shortage is the shortage of trained 
librarians. The American Library Association reports that the num- 
ber of professional library vacancies is estimated at 10,000 with a 
bleak prospect of only 1,000 graduates in Library Science in 1957.” 


H. SALARIES OF TEACHERS 


The National Education Association has drawn attention to low 
salaries as the principal contributing cause of the teacher shortage in 
general. 

Among other findings the association reported in 1956 that the 
average salary is now $4,025 for elementary school teachers and $4,560 
for high-school teachers. However, close to 71,000 classroom teachers 
are being paid less than $2,500. The salaries vary markedly among 
the States, 7 of which reported that more than 25 percent of their 
classroom teachers were receiving less than $2,500 a year. On the 
other hand, 20 States reported that more than 25 percent of their class- 
room teachers were receiving $4,500 or over per year. 

Another 1956 report of the NEA gave a median salary of $5,243 for 
teachers of all ranks combined in “universities, colleges, and junior 
colleges. The median salary for full professors was given as $7,076, 
and for associate professors $5,731. ‘These salaries were for the 9- 
month academic year, with opportunities for summer teaching for 
additional compens: tion in some instances, 

The salaries of teachers in institutions of higher education in the 
United States are in sharp contrast with those in the Soviet Union. 
There the average professor earns perhaps 10 times what an ordinary 
Russian worker gets. Outstanding professors and research scientists 

receive the Russian equivalent of the salary of an American corpora- 
tion president. 

The position of professor is very highly regarded in Russia and 
the best talent is ready to enter the competition for professorship.” 

The NEA report concluded that— 

The shortage of competent teachers can rightly be attributed to a number of 
contributing causes, but one stands far above others in importance: insufficient 


19 Information obtained from the Education Division, American Library Association. 

1 Benton, William. Now the “Cold War” of the Classrooms. New York Times magazine, 
April 1, 1956, p. 44. 

? Timoshenko, Stephen P, The Development of Engineering Education in Russia. The 
Russian Review, July 1956. 








14 DEVELOPMENT OF PROFESSIONAL MANPOWER 


salaries. Employing officials—elementary school, secondary school, and college— 
lack the necessary funds to enter the free competitive market and obtain the 
services of superior teachers in the numbers needed by today’s educational system. 

The report stated that emergency prov isions for teaching at all levels 
are in operation “almost everywhere” in the United States. 

A January 1957 publication of the Fund for the Advancement of 
Education Custablished by the Ford Foundation) pointed out that— 

Already there is developing some tendency to meet the growing teacher shortage 
by adopting plans and procedures that constitute turning the educational clock 
backward. Temporary and substandard certificates are being issued in increas- 
ing numbers to those lacking requisite professional training. Requirements of 
academic education at or below the college level are being lowered. In some 
localities the proposal has been made that certificates for rural school teaching 
be granted to high-school graduates. 

Thus the progress of the last 50 years in raising academic and professional 
standards for teaching may be seriously modified or lost altogether. Down- 
grading our teachers will not meet the competition for manpower of industry 
and other professions unless it is done so drastically as to affect seriously the 
integrity of teaching itself.* 

In the fall of 1956 the number of persons teaching in elementary and 
secondary schools under substandard certificates (licenses) was 89,400, 
representing 7.5 percent of the total teaching staff as compared with 
6.8 percent a year earlier." 

In the fall of 1951 the estimated number of these “emergency” teach- 
ers was 69,848, representing 7.3 percent of the total teaching staff.'5 

Many of those teaching on standard licenses will leave the profession 
after a year or two. 

The literature concerning our trained manpower shortages is replete 
with concern over law salaries and attendant low prestige of teachers 
as basic causes of our educational deficiencies and technical and pro- 
fessional manpower shortages. 

Dr. Maynard M. Boring, then Chairman of the Engineering Man- 
power Commission of Engineers Joint Council,” recently said that 
the teacher shortage is one of the most critical problems that we face 
as anation; and that we must solve the problems of inadequate salaries 
and low social position of the teacher. 

Monroe E. Spaght, executive vice president of Shell Oil Co., said 
in 1956 that the blame for our critical shortage of scientists and engi- 
neers rests squarely on the public for its neglect of its teachers. He 

said that as we have let our teachers down financially so we have let 
the prestige and the appeal of teaching fall in this country. 

Basic to the shortage of trained manpower in all fields is the training 
of manpower; basic | to that is the teacher shortage; and basic to the 
teacher shortage is the low pay of the teacher at all educational levels. 
Basic to the low pay of the teacher is the inadequacy of our provisions 
for financing education in general. 


I, SCHOOL CONSTRUCTION AND THE SHORTAGES 
From the study of the relevant literature it appears that the rela- 


tionship of school housing and equipment to the long-range develop- 
ment of technical and professional manpower is close. The present 


38 Stoddard, Alexander, J. Op. cit., pp. 17-18. 

%4U. S. Office of Education. Press release, February 18, 1957. 

% National Education Association. Advanced Estimates of Public Elementary and 
Secondary Education for the School Year 1952-53 (with revised estimates for 1951- 52). 

36 He has since retired from that office. 
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and prospective shortages of scientific personnel are to a considerable 
extent attributable to the inadequacy of provisions for housing and 
equipment for the teaching of science in many of the Nation’s 
secondary schools. 

The issue of Federal aid for school construction is too broad for 
full consideration in this report. A comprehensive study of that 
question, prepared by the present writer, was printed in February 
1955 for the use of the Senate Committee on Labor and Public 
Welfare, and some more recent reports on the subject have been pre- 
pared in the Legislative Reference Service. However, in recognition 
of the school construction issue as being an important consideration 
in the present study, some of the findings recently reported by the 
United States Office of Education pertaining to the need for school 
construction and facilities will be summarized here, as follows: 

While better school housing and equipment have always been sought 
by many persons, a large, nationwide shortage of school facilities 
developed during the depression of the 1930’s. The shortage grew 
during World War II, when labor and materials were scarce. Since 
then there have been by far the greatest enrollment increases in his- 
tory. Within the past 5 years the enrollment has increased at an 
average rate of over a million a year. It is expected to increase at 
an even faster rate for the next 5 years. 

In spite of notable increases in construction during the last 10 years, 
the school housing and equipment needs of the Nation’s fast-growing 
school population have not been adequately met. Most studies show 
a continuing, substantial, and widespread shortage. 

The latest estimates by State education agencies placed the total 
classroom shortage at approximately 159,000 at the start of the school 
year 1956-57. This did not take into account future replacement 
needs or the further large enrollment increases yet to come. In the 
meantime the shortage means overcrowded classrooms, half-day ses- 
sions for many children, and emergency use of makeshift quarters. 

The current rate of construction is barely keeping pace with the 
new needs developing each year, with little reduction of the shortage 
accumulated over more than two decades. At this rate a serious 
shortage of school facilities would continue to handicap education in 
many communities for many years to come. 

The basic purpose of some school-construction proposals pending in 
Congress is to encourage greater State and local efforts to provide 
more and better school housing, and to supplement these efforts to 
help overcome the existing deficit. The States and communities are 
now building schools at a rate which indicates that, once the deficit has 
been removed, they can finance from their own resources the construc- 
tion needed for future new enrollment increases and normal replace- 
ments."® 

The issue of Federal aid for school construction is, however, not 
simple and clear-cut. Many arguments have been advanced for and 
against the proposal and it has been involved with questions which 
the chairman of the House Committee on Education and Labor has 
referred to as proposals for sociological reform. 


1 Federal Aid for School Construction. Committee print, p. 131. 


*%U. S. Department of Health, Education, and Welfare, Fact Sheet, Education No. 1, 
January 1957, 
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J. SUBPROFESSIONAL TRAINING 


A major consideration in the problem of trained manpower pro- 
duction is subprofessional training, mainly comprised within the 
term—‘“vocational education below college grade.” There is some evi- 
dence that our shortage of professional scientists and engineers may 
not be as great as our shortage of subprofessional technicians, though 
there is a lack of general agreement concerning the meaning of these 
terms. 

Some thinkers on the subject have expressed alarm over the great 
number of institutions and programs that have been developed in 
Soviet Russia to train technicians and skilled workers. According to 
recent information from several reliable sources, Russia now has more 
than 3,000 “tekhnikums” enrolling more than 214 million people and 
graduating annually approximately 70,000 technicians and skilled 
workers. 

Former Senator William Benton, now publisher of the Encyclo- 
paedia Britannica, has pointed out that these institutions are turning 
out supertechnicians and specialists who fill vitally important sec- 
ondary jobs, thus leaving graduate engineers free for more highly 
skilled work. These technicians, who are being trained in propa- 
ganda methods as well as in technical fields, are being sent Se the 
hundreds to underdeveloped countries seeking, or at least willing to 
accept, guidance and leadership in technological fields. The Russian 
specialists are not only helping these countries with technical prob- 
lems, but are also spreading the Communist doctrine in many parts of 
the world. This is an important phase of the “war of the classrooms” 
against the West. 

In an exclusive interview published in the August 1956 issue of the 
Nation’s Business, Assistant Secretary of Commerce Harold C. 
McClellan pointed to these Russians activities as part of the plan to 
wreck United States economy and dominate the world. He said in 
part: 

This is clearly a new international game of matching economic wits. * * * 
Immediately at stake are awakening millions of people in the underdeveloped 
areas and the vast potential markets which they represent. Russia wants these 
people, their trade, and their sympathy. * * * Yes, this is a brandnew phase 
of the East-West struggle and one as threatening to free world security as the 
stockpiling of weapons, 

At present the United States has very few institutions comparable 
to the unique Soviet technological schools that are turning out super- 
technicians without a college degree. However, throughout America 
there are vocational schools competent to develop for the youth and 
adults of the Nation better programs of vocational training of less 
than college grade if they are able to obtain sufficient funds. 


K. FINANCIAL AID TO STUDENTS 


Another major consideration in this study is the question of estab- 
lishing a new program of Federal financial aid to students for higher 
education. A comprehensive study of this issue, prepared by the 

resent writer, was printed for the use of the House Committee on 


cme and Labor in June 19562° <A few of the elements of the 


—_ 


39 Federal Aid to Students for Higher Education. Committee print, 191 pp. 








DEVELOPMENT OF PROFESSIONAL MANPOWER 17 


issue and its status before Congress at the time of this writing will be 
briefly pointed out here. 

For over 150 years the Federal Government has entirely and directly 
financed the higher education of selected individudals to prep: ire them 
for certain types of national service—principally for service as officers 
inthe Armed Forces. Since 1862, through the land-grant via and 
universities, the Federal Government has indirectly aided other indi- 
viduals to obtain higher education in certain fields. In recent years 
the Government has provided scholarships and fellowships or similar 
direct aid to some persons, mainly veterans, for their higher education 
in fields of their choice. 

After World War II various national organizations and prominent 
persons began urging the establishment of a general Federal scholar- 
ship program to take over at the time of the decline of the program 
for veterans. In 1949 and 1950 President Truman urged Congress 
to establish such a program. For that purpose he included an item 
in the national budget for the fiscal year 1951.” 

For nearly a decade proposals for different forms of Federal aid to 
students have been introduced in each Congress. Dozens of such pro- 
posals were introduced in the 84th Congress. Some of them have been 
reintroduced in the 85th Congress, along with new proposals, 

The American Council on Education is sponsoring an income-tax 
credit plan which would provide aid to the higher education of some 
individuals. The council is also restudying its earlier policy recom- 
mendations for a Federal schol: arship program. Recent recommenda- 
tions or proposals for forms of Federal aid to students have emerged 
from deliberations within (1) the Association for Higher Education, 
(2) several of the State conferences which preceded the White House 
Conference on Education, and (3) the representative assembly of the 
National Education Association. 

The arguments pro and con concerning establishment of a Federal 
Se holarship program are reviewed in the aforementioned report. 

In recent deliberations over the scholarship issue considerable at- 
tention has been given to whether education in the sciences should be 
emphasized or further promoted by the Federal Government. At the 
Jast annual convention of the American Council on Education in Chi- 
cago, in October 1956, educators pointed out the need for well-trained 
persons in the fine arts, the social sciences, religion, history, econom- 
ics, philosophy, and langu: _ as well as in the natural sciences 

Among others, Dr. Earl J. McGrath, former United States Com- 
missioner of Education and now a director of the Institute of Higher 
Education at Columbia University Teachers College, discussed this 
point. He said that if we attempt to siphon off the best brains into 
the sciences, leaving the second-best to the liberal arts and humanities, 
our country will suffer in the long run.” 

Actually, current aims of American education in the sciences and 
liberal arts tend to minimize conflict between the two. Training in 
the profession tends to become more liberal, and more science educa- 
tion is being included in a liberal arts curriculum. 

Another consideration in the Federal scholarships issue is the ques- 
tion of whether such scholarships, if established, would reach the 


#” Economie Report to Congress, January 7, 1949: Budget message of January 10, 1949, 
and January 9, 1950. 


#1 New York Times, October 12, 1956. 
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students actually needing them. This involves the question of the 
value of a means test. 

The answer to both of these questions would of course depend upon 
the nature of the Federal scholarship program and provisions for its 
administration, and the nature of the means test. 

The means test questionnaire, and procedures for handling the 
questionnaire, which were worked out by the Educational Testing 
Service for member institutions of the College Entrance Examination 
Board, have been in use for several years. The member institutions 
have gone on record several times as to satisfaction with the program 
and have urged its continuance. The membership includes prac- 
tically all institutions of higher education in New England and in 
New York State, and a substantial number of the institutions in other 
States. 

The Federal scholarship program which has been proposed by the 
Committee on Relationships to the Federal Government, of the Amer- 
ican Council on Education, includes a means test. According to in- 
formation obtained from the council, the committee which formulated 
the plan concluded that a means test is desirable and that satisfactory 
procedures for administering such a test are in existence. 

Proposals for a program of Federal financial aid to students also 
raise the question of whether such a program should provide scholar- 
ships or loans, or both. The answer is, of course, a matter of opinion. 
Bills proposing each of these types of program are pending in Con- 
gress. It might be pointed out here that loan funds available to stu- 
dents in many institutions of higher education are not being fully 
used. This is well known in educational circles. Apparently many 
young men and women are unwilling to place themselves in debt at the 
start of their careers. Whether Congress can devise a loan plan to 
persuade financially needy young people of superior ability to attend 
college in their own and the national interest is open to question. 

In March 1957, the Honorable Carl Elliott, chairman of the Sub- 
committee on Special Education, of the Committee on Education and 
Labor, expressed the intention of the subcommittee to hold hearings 
on the question of establishment of a national scholarship program 
and related special problems of education. It was expected that the 
hearings would highlight many facets of the question of trained man- 
power development. 


L. CONTRIBUTIONS OF NONGOVERNMENTAL ORGANIZATIONS TO MAN- 
POWER DEVELOPMENT 


Another important consideration in this study is what nongovern- 
mental organizations, particularly corporations, are doing toward 
reduction of our trained manpower shortages. 

Nongovernmental organizations of different kinds—corporations, 
technical societies, educational associations, and others—are variously 
contributing to the development of technical and professional man- 
power in the United States. 

The contribution may be specific and direct—such as a scholarship 
for study in chemistry at a particular institution, or it may be general 
and indirect, such as an unrestricted grant to an association of educa- 
tional institutions. The contribution may be as impressive as a cor- 
poration’s announcement that its total grants-in-aid of higher educa- 
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tion this year exceed a million dollars; or it may be as modest as a 
local social club’s effort to make the new high school science teacher 
fee] respected in the community. Yet both types of contributions, 
and many others, have a place in our American scheme of things, and 
all are important. 

Led by the Ford Foundation, a number of corporate concerns have 
made contributions to the National Merit Scholarship Corp., which 
began operating in 1955 with over $21 million, the largest single sum 
ever devoted to scholarships. While this sum is impressive, in 1956 
the Educator’s Dispatch pointed out that in order to maintain 4,000 
men and women in college as hoped for eventually, the sum would 
have to be built up by many more large contributions. 

Although it is a very “heartening event in American education,” the 
establishment of this much-publicized fund can hardly be regarded 
as a full answer to the Nation’s problem of technical and professional 
manpower development. 

In 1956 corporation grants in support of bigher education (broadly 
interpreted) totaled an estimated $100 million. Total voluntary pri- 
vate gifts to higher education from all sources exceeded $500 million. 
The president of the Council on Financial Aid to Education has esti- 
mated that the institutions will need another $500 million a year for 
the next 10 years.” 

Many corporations are considering policy questions such as whether 
they should give to “have” or “have not” institutions, and to tax-sup- 
ported as well as privately supported ones. Generally, corporate 
support of higher education is in the early stages of an evolutionary 
process. No broad policy has been agreed upon by a large number of 
corporations. Some persons feel that it is as desirable to maintain 
the existing diversity and competition in corporate support of educa- 
tion as to maintain diversity and competition in higher education 
itself. 

Although there appears to be a trend toward consideration of the 
national interest, for the most part corporate aid to education is now 
governed by a number of restrictive criteria, Prominent among such 
criteria are: (1) the location of company plants, employments or 
markets in relation to the educational institutions considered for aid, 
(2) the institutional sources of the corporation’s own personnel, and 
(3) the particular subject field of the corporation’s interest. For in- 
stance, a corporation may restrict its grants to colleges in certain 
States in which it owns plants, or it may direct its aid to the institu- 
tions which have furnished the largest numbers of its salaried per- 
sonnel, or provide scholarships for study only in a particular subject 
field. 

In this respect corporation support of higher education differs from 
any form of Federal financial support of education which is apt to be 
enacted by the Congress, It is reasonable to assume (1) that any 
general Federal measure would give primary consideration to the 
national interest, since the Federal Government represents that inter- 
est, and (2) that a Federal grants-in-aid bill would contain a formula 
for distribution of Federal funds on a State quota or some other 
equable basis. In contrast, corporation aid is largely restricted to 
institutions 1n certain areas, 


: ee Leonard. College Reliance on Industry Rises. New York Times, January 13, 
957, p. 1. 
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What the policies of corporate giving to education should be is a 
debatable question with which this study is not particularly concerned. 
Probably most people would say that the corporations have a right to 
decide for themselves how they should spend their own money. This 
study is concerned with what the policies actually are and their cur- 
rent and prospective effects upon technical and professional manpower 
production as a national problem. 

Consideration of the national interest and responsibility is presum- 
ably dominant in the Federal programs, whereas other interests are 
at present evident in the corporation programs. 

This does not imply that corporate giving to higher education is 
undesirable from the viewpoint of the national welfare. It does imply 
that such corporate giving is not an attack upon the problem of tech- 
nical and professional manpower production primarily from the view- 
point of the national interest. 

Many nongovernmental organizations other than corporations, such 
as professional societies, are also contributing to professional man- 
power development, particularly in the sciences and engineering. 
Their varied programs include such activities as administering fel- 
lowship funds, giving aid to vocational guidance in high schools, and 
providing “curriculum” enrichment materials. While these contri- 
butions are important, they are small with respect to funds made 
available, in comparison with the corporation grants. 


M. PROSPECT FOR REMOVAL OF THE SHORTAGES BY EXISTING 
FORCES 


Another consideration is the question of whether existing forces 
will remove the shortages of professionally developed “mindpower”— 
and if so, how soon or how late. 

Insofar as this study is concerned, the answer to this question is 
that a conclusive answer has not been found. However, some persons 
have ventured predictions. These appear generally to sum up to ex- 
pression of a doubt that existing forces will make up the shortages in 
less than a decade under anticipated economic conditions. 

Following are some relevant data pertaining only to the shortage of 
engineers and physical scientists. (Similar data are compiled for 
other fields elsewhere in this report. The reader is reminded that the 
scientist-engineer shortage is only one, although the most publicized, 
aspect of the overall manpower problem. ) 

The current combined deficits of physical scientists and engineers 
are most frequently estimated to be from 45,000 to 65,000 persons. 

The average annual demand for physical scientists and engineers 
during the next 10 years is most frequently estimated from 80,000 to 
100,000 persons.*? 


23 These estimates reflect attempts to combine figures from various sources. The number 
of newly available engineer and scientist jobs, upon which the “demand” estimates are 
based, is projected in terms of the estimated gross national product. Adjustment is made 


to consider the number of deaths and retirements, as estimated by the Bureau of Labor 
Statistics, 
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The average annual number of persons estimated to receive first 
professional degrees in engineering and the physical sciences during 
the next 10 years is 63,000 persons. 2 

It should be noted, of course, that such forecasts are qualified by a 
series of variable factors. For example, the prospective number of 
graduates in physical science and engineering can be forecast reliably 
only to the extent that (1) college freshman enrollments materialize 
as estimated by the Office of Education, (2) that a certain percentage 
of these freshmen choose to specialize in these fields, and (3) that a 
certain percentage of these students complete the courses prescribed 
for graduates. 

Other uncertain factors affect such projections. Individual value 
judgments will vary the degree to which allowances are made for these 
factors. 

In case of war or all-out mobilization, there would, of course, be 
greatly increased demands for highly trained manpower in many 
fields. Such demands may also be expected to increase in times of 
peace because of continuing application of technology to industry, 
calling for more and more advanced training of personnel. 

Atomic Energy Commissioner Willard F. Libby last year estimated 
that the nuclear sciences alone will be able to absorb “at least 20,000 
and possibly 50,000 technically trained graduates.” *° 

The wide range from low to high “estimates of our current and 
projected shortages appears to be in direct proportion to the degree 
of emphasis placed upon such predictions as Commissioner Libby’ S. 

The so-called educational crisis is being challenged in some States 
by significant educational programs. However, questions have been 
raised : as to whether these programs, especially in States of low eco- 
nomic ability, can be stepped up sufficiently without unbalancing the 
total services of State governments. ‘Total current annual State and 
local government funds going to publicly controlled institutions of 
higher education, representing 81 percent of total Government con- 
tributions to such institutions, 1s over $1 billion.?° 

Although limited in several ways, as pointed out earlier in this 
discussion, corporate support of higher education has increased phe- 
nomenally in the last 20 years. 

It has been pointed out that approximately $100 million was con- 
tributed to colleges and universities during 1956. About half of the 
largest manufacturing corporations in the “United States are provid- 
ing scholarship aid to individuals. General Motors is planning to 
spend $5 million annually for sats ag the national merit schol- 
arships for last year totaled approximately $3 million. 

In 1955, General Electric described the “increasingly serious prob- 
lem” in a full-page newspaper advertisement. Said General Electric: 


*% For the purposes of this summary, the above estimates are for.engineers — physical 


scientists only Estimates of current shortages, projected demand and supply, for pe rsons 
in the biological sciences and the heating arts, would inerease these estimates 
proportionately. 

According to Office of Edueation projections, reported more fully in ch. VI, prospective 
number of graduates in the physical sciences and engineering total 51,000 for 1957-58, 
59,100 for 1959-60, and 77.800 for 1965-66. It should be noted, therefore, that average 
annual figures will not reflect the projected supply-demand sit:-ation of any given year. 
However, the average annual figures indicate a fairly significant supply-demand relation- 
ship, and a continuing shortage 


* Haseltine, Nate. Libby Terms Shortage of Scientists Awful, Washington Post, Feb- 
ruary 18, 1956, p. 8. 

* Computed from data compiled in the U. S. Office of Education for inclusion in a forth- 
coming publication of that Office. These data include income of all publicly controlled 
institutions of higher education from all levels of Government. 
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For every 5 new engineers industry needed this year, only 3 were graduated 
from United States colleges. * * * 


We have opportunities for a thousand more technically trained people each 
year. The need may double in the next 10 years.” 

The apportionment of some of the costs of higher education to the 
industrial and commercial organizations is a logical development, con- 
sidering industry’s frantic pursuit of talent.” While no one can say 
positively that the trend of increased cor porate support of higher 
education will continue, it does appear likely in the absence of a busi- 
ness recession. 

On the other hand there is evidence that many talented young people 
have been “priced right out of the college classroom.” It has been 
estimated that each year approximately 100, 000 of our Nation’s most 
talented high-school graduates are deterred’ chiefly for financial res 
sons.” Individual motivation and financial ability to obtain higher 
education, however, appears to be increasing at present. <A helpful 
measuring rod of this ability is per capita disposable personal income 
which has increased, in terms of constant 1957 dollars, from approxi- 
mately $950 in 1930 to over $1,600 this year. 

Other considerations bearing upon the prospect for removal of the 
shortages by existing forces have been brought out elsewhere in this 
report. These ex amples will illustrate the conflicting nature of rele- 
vant facts and opinions. 

Favorable trends, which have been noted, reflect an encouraging 
vitality of interest in the manpower problem. However, the litera- 
ture shows there is a respectable body of opinion that existing forces 
cannot or will not do the job. 

Whether Federal action is necessary to effect a concerted offensive 
to relieve the shortages remains a matter for the decision of Congress, 
The national interest demands that the shortage of talent will not 
become, as one General Electric official put it—“‘a way of life”.” 


N. OTHER CONSIDERATIONS 


Some other major considerations in this study are reviewed and 
summarized in subsequent chapters. These relate to (1) policies and 
precedents discernible in the history of Federal and State support of 
education, particularly in relation to technical and professional man- 
power development, (2) current Federal programs giving aid to 
students for professional training, (3) other Federal contributions 
toward the development of technical and professional manpower, 
including the work of recently appointed presidential committees, 
and (4) “congressional and noncongressional proposals for further 
Federal action in this field. 

The reader is here reminded that this report does not pretend to 
explore all the ramifications of the complicated manpower develop- 
ment problem, although it supplies a substantial base for congres- 

sional consideration of relevant legislative proposals. The report 
does not blueprint a legislative attack upon the problem, but, in the 
following discussion of Tegisl: ative implications, draws some guidelines 
for approaches to it. 





27 As General Electric Sees It, Wall Street Journal, Sept. 15, 1955, p. 13. 

% Needed—More Men With the Answers, Newsweek, Apr. 2, 1956, pp. 67-68. 

2” The President’s Committee on Education Beyond the High School, first interim report 
to the President, Washington, November 1956, p. 5. 

® Needed—More Men With the Answers, Newsweek, Apr. 2, 1956, pp. 67-68, 








CHAPTER III 
IMPLICATIONS FOR LEGISLATION 


A. SUMMARY 


Findings from this study imply, amorg other things, that 
(1) there may be a need for Federal and/or State legislation 
further to promote the training of subprofessional and profes- 
sional manpower; (2) if there is such a need it has emergency as 
well as long-range aspects; (3) almost any measure which would 
promote education in the United States would aid in our “war 
of the classrooms” with the Soviet Union; but (4) major legisla- 
tive proposals for such promotion face hurdles of controversy. 
The findings from this study also contain a number of implica- 
tions for specific proposals, 


B. DEGREE OF FEDERAL RESPONSIBILITY 


In considering the implications for national legislation discoverable 
in this report, the first concern is whether or not “the problem involves 
a Federal responsibility. Meeting the Nation’s needs for scientific, 
engineering, and other professional manpower requires the use of our 
entire organization and system of education. If the overwhelming 
total educational task is not a concern of the Federal Government, but 
only of the States, localities and privately supported institutions, then 
this study contains no implications for constructive national legisla- 
tion, and the entire report may be disregarded from this view point. 
Therefore, let us first consider whether such is the case. 

So far as the literature examined in this study is concerned, it con- 
tains numerous proposals for Federal action, w ith little questioning of 
Federal responsibility in this field. Apparently the writers generally 
take for granted some degree of Federal responsibility for education, 
particularly in view of the constitutional Federal responsibility for the 
national defense, and its increasing demands for highly trained man- 
oe in many fields, At the same time the writers generally ac- 
mnowledge that traditionally and under the Constitution the principal 
responsibility for education rests in the States and localities. 

Research by this writer and others has shown that in its infancy the 
Federal Government assumed a share of the responsibility for educa- 
tion. The Federal Government early undertook two types of activi- 
ties: (1) Operating educ ations al programs of its own, and (2) aiding 
the States and Territories in financing and promoting education. 
Federal educational programs and aids have been expanded by numer- 
ous actions by the Congress and by the executive branch of the Govern- 
ment, with the support of Supreme Court decisions in some instances. 


"1 Ch. V. of this report fs a history of Federal action and policy affecting professional mane 
power development, 
91747°—5i——3 
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Throughout the history of the country, the Federal Government has, 
in actual practice, if not in inherent duty, borne a share of the re- 
sponsibility for education—particularly for the financing of education, 
and for training in the armed services. 

It is therefore apparent that, on the basis of this fact alone, this 
report contains implications for Federal legislation. The main ques- 
tion is whether the findings and conclusions from this study point 
toward a reduction, continuation in status quo, or expansion of the 
Federal role in education, and whether the legislation, if any is needed, 
should be of one specific nature or another. 

This question cannot be fully answered here. The answer is largely 
a matter of opinion on many points. In the following pages the 
writer discusses several of the broader implications, and summarizes 
other findings and conclusions from this study which are of signifi- 
‘ance in relation to legislative proposals. 


C. NEED FOR LEGISLATION 


Certain points bearing on the need have been pointed out: (1) The 
facts and opinions discovered in this investigation generally support 
the conclusion that the solution of the problem of trained manpower 
development is important to the national survival, and (2) there is a 
grave, national need for more and better training of technical and 
professional manpower. Little or no disagreement was found in the 
literature on these points, although someone has pointed out that 
“shortage” is a relative matter—that there may be, for example, a 
shortage of beautiful women. 

These findings imply that there may be a need for new Federal 
and/or State legislation promotional to manpower training. If such 
a need exists, an implication that it calls for Federal action arises 
from the Federal responsibility for the national defense, the Federal 
concern for the general welfare, and the existing Federal administra- 
tion of some educational programs and participation in others by the 
Federal Government. On the other hand, an implication that it calls 
for State and local action arises from the traditional, and constitu- 
tional, State and local responsibility for education in general. 

This investigation has revealed widespread expressions of opinion 
that large new programs of Federal promotion of education are 
needed, with little published expression of opposition to most of these 
proposals. However, most of them have not been debated in Congress. 
Much epposition has been expressed to the proposal for Federal aid 
to school construction, now being widely considered both within and 
outside of Congress. 


D. KIND OF LEGISLATION 


A fundamental and outstanding conclusion from this study is that 
tre‘ned manpower development is basically an educational problem 
and that it runs wide and deep. It is not a problem merely of the 
shortage of scientists and engineers. It is a problem of trained man- 
power shortages in many fields. The national defense and the gen- 
eral welfare call for strengthening our entire system of education. 

This implies that no single legislative measure, such as establish- 
ment of scholarships for science students, can be expected to do the 
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whole job. This does not imply that such a measure would be unde- 
sirable, although arguments have been advanced against Federal 
schol: irships solely for science students. The conclusion is that there 
is no single cure-all for the shortages of trained manpower. If any 
legislation is needed a variety of legislation is needed. To be alto- 
gether successful, an attack upon the: problem must be made not from 
a single approach but from a multiplicity of approaches. As a whole, 
the material covered by this study supports this conclusion. 

Even for the produc tion of scientists and engineers alone the prob- 
Jem involves education at all levels, in numerous subject fields, and in 
different kinds of institutions. It involves scholarships, public-school 
construction, equipment of colleges, salaries of teachers—everything 
relating to the financing and other problems of education in general. 

Almost any measure which would advance education in the United 
States would promote the current or long-range development of scien- 
tific, engineering, and other professional manpower. 


E. THE EMERGENCY ASPECT 


The size of the educational task in the United States staggers the 
imagination. Evidence that the educational job is not being ‘done are 
(1) the existing shortages of scientists, engineers, teachers, ‘and other 
professional manpower, (2) shortages of subprofessional manpower, 
(3) dropouts of gifted students (potentially among the Nation’s most 
valuable resources) from high school and college, and (4) (according 
to the Eisenhower administration) shortages of school buildings and 
equipment. 

Unprecedented recent and prospective enrollment increases, the 
challenge of the Soviet Union to a life-or-death struggle for technical 
and economic supremacy, and other factors in the opinion of many 
people make the issue an emergency one. 

These conditions have raised the question as to whether the Federal 
Government should institute new programs for the promotion of edu- 
cat ion onan emergency basis. 


F, IMPLICATIONS FOR SPECIFIC PROPOSALS 


With respect to specific legislative proposals, the implications of 
the data reported in this study and the conclusions therefrom are a 
matter of opinion. 

For example, the finding reported by the United States Office of 
Education in 1957 (from data obtained from the States) that there is 
a continuing national shortage of school buildings is reported herein. 
In the opinion of some people this would imply a need for legislation 
providing Federal aid for school construction. Others might reject 
this current finding of need, or, accepting it, might consider that it 
should be met, not by Federal action, but by some other means. In 
this evidence of need, persons opposed to Federal aid to school con- 
struction on other grounds might see no implication for Federal 
legislation. 

G. FINANCIAL AID TO STUDENTS 


From the Federal legislative viewpoint, one of the principal com- 
ponents of the overall issue is the question of financial aid to students 
for higher education. 
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Greater public attention has been drawn to this issue by recent pub- 
licity given to what the Russians are doing. Many Americans have 
been startled to learn that in the Soviet Union the Central Government 
is not only providing free higher education to all qualified students, 
but is also paying a large percentage of them stipends which, at least 
for the better students in a number of fields, are comparable to indus- 
trial wages. 

Numerous proposals for direct or indirect Federal aid to students 
for higher education have been advanced within the last several 
years. Generally, these have been expressed in bills. 

This report contains a number of implications regarding such leg- 
islation. The following observations based upon the study are 
rte : 

(1) A proposal for scholarships only for science and engineer- 
ing students, or only in fields closely related to the national de- 
fense, has encountered opposition not only on the grounds already 
stated but also on the grounds that the Federal Government 1s 
already doing too much to promote education in these fields— 
unbalancing our educational system. Existing Federal educa- 
tional programs are mainly connected with the “national defense. 

Bills proposing scholarships for gifted and needy stu- 
gars in all fields, on a State-quota basis, enjoy a broader appeal, 
political and otherwise. 

(3) In order to accomodate the expected great increases in 
woth oie the colleges and universities themselves will require 
additional income not now in sight. Aid only to the institutions, 
however, would not assure getting enough of the Nation’s most 

valuable human resources—its gifted youth—into college and 
keeping them there. 

Other deductions concerning the issue of financial aid to students 
and closely related questions might be drawn from information given 
herein. 


H. TEACHERS’ SALARIES AND SCHOOL CONSTRUCTION 


One of the most important conclusions from this study of current 
literature is that the shortage of technical and professional training 
in this country is largely due to the shortage of qualified teachers, 
which in turn is largely due to the low salaries of teachers. This 
might seem to imply “that, if the Congress is going to do anything to 
reduce the trained manpower shortages, it should enact legislation 
providing Federal aid for teachers’ salaries. However, this proposal 
has been found to be highly controversial. 

Proposals for Feder ral aid for the maintenance and operation of 
public schools in general, which would include payment of teachers’ 
salaries, and proposals for Federal aid for teachers’ salaries alone, 
have been introduced in Congress over a period of many years. After 
extensive consideration of such proposals then pending, the Congress 
put them aside several years ago and took up the school-construction 
issue, which seemed at that time to be less controversial. 

Proponents of Federal aid for school construction have felt that it 
offers less basis for a claim that it would make possible a measure of 


8 Supporting material in ch. V 
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Federal control over education. Also the aid-for-construction pro- 
posal has been less involved with any question of aid for private 
schools, which bogged down the earlier proposals. However, the con- 
troversy over aid for school construction has been greatly increased 
because of involvement with the issue of racial segregation in schools. 

The implication of findings from this study regarding teachers’ 
salaries might be applied to school-construction aid to the extent that 
it might indirectly enable the States and localities to pay teachers 
more. However, the findings also have a direct bearing upon the 
school-construction question. Shortages of buildings and equipment 
undoubtedly have contributed to deficiencies in training of technical 
and professional manpower. Whether Federal aid should be provided 
to relieve the shortage of facilities is a question for Congress to answer. 


I, AID FOR SUBPROFESSIONAL TRAINING 


It has been pointed out that our shortage of scientists and engineers 
may not be as great as our shortage of technicians. Facts and opin- 
ions have been brought out in this report concerning the great em- 
phasis upon subprofessional technical education in the Soviet Union. 
These facts and opinions are significant in relation to current pro- 
posals for further Federal promotion of vocational education below 
college grade in this country. 

A proposal that the Federal Government further participate in the 
support of the Nation’s vocational (secondary) schools is contained 
in S. 1298, which was introduced on February 20, 1957, by Senator 
Lister Hill and 40 other Senators. This bill proposes to provide for 
the extension of vocational education to persons in areas where pro- 
grams are not now fully developed or available, and for the ies 
ment of vocational and technical education, including training and 
retraining made necessary by scientific and technological develop- 
ments. This would be done by encouraging States to establish area 
vocational schools and programs for the training and retraining of 
technicians and skilled workers in industry and agriculture and for 
training in other occupations essential to the Nation’s security and 
economy. 

A full discussion of the arguments for and against this proposal is 
not within the province of this report. However, the facts and opin- 
ions brought out earlier are favorable toward this bill. It therefore 
seems fair to point out here that some persons feel there is an over- 
emphasis on vocational education in this country to the relative neglect 
of other education important in our society. 

In an address before the meeting of the Association of American 
Colleges at Philadelphia on January 8, 1957, President A. Whitney 
Griswold, of Yale University, discussed the cost of freedom. He said 
that the lives and writings of the founders of our country— 
proclaim the liberal arts as the educational source of the concepts of freedom 


embodied in the Constitution and the whole political philosophy of which it is the 
center, 


He said, further, that— 
The inhibiting weakness of our educational system today is that it has not 
faithfully adhered to that philosophy. It has produced virtually unlimited oppor- 


% There has been some dispute over the exact meaning of the term “vocational education 
below college grade.”’ 
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tunities for training in the vocational skills required by our complex society 
but increasingly limited opportunities for contemplation of the meaning and pur- 
pose of those skills. It has allowed those studies which for centuries have been 
esteemed and sought after as the intellectual and spiritual sustenance of free- 
men and as the inspiration of a free society to become confused with other 
studies which, though useful in themselves, serve no such exalted—and essen- 
tial—purpose, and to decline to a point well below their proper position in its 
curriculum, 


J. CORPORATE SUPPORT OF HIGHER EDUCATION 


Earlier in this chapter the conclusion was reached that, although 
many corporations are making important contributions to the finan- 
cial support of higher education (mainly non-tax-supported higher 
education), corporate support of education does not pretend or 
promise a solution for many major problems of technical and pro- 
fessional manpower development—which begin with the first grade 
of elementary school, if not earlier. 

This conclusion is significant in relation to the consideration of 
some legislative proposals. Recent publicity given to corporate sup- 
port of ‘higher education could lead to an overreliance upon it, with 
resultant less regard for these legislative proposals. It is important 
that persons considering the problem see corporate support in its 
proper relationship to the problem as a whole. 

An important consideration in this connection is the question of 
whether control or influence over education would emanate from any 
major source of financial support. For many years one of the prin- 
cipal arguments advanced against various proposals for Federal “aid” 
to education has been that it would lead to Federal control. Many 
persons have also expressed the belief that expansion of corporate 
support of higher education will lead to corporate control—or at least 
undesirable corporate influence over education. Other persons have 
denied this, and a controversy over the possible extent of “big business” 
influence over education has developed. 

If comparison is made between the possible effects of undue Federal 
Government influence as against the possible effects of undue corpora- 
tion influence, then a point discussed earlier in this chapter is par- 
ticularly significant—namely that the Federal Government interest 
in education presumably represents the national interest, whereas the 
corporation interest, perhaps for very good reasons, as currently evi- 
denced, does not primarily represent such an interest. Should there 
be an alternative of markedly increased financial support of educa- 
tion by either the Federal Government or corporate concerns, these 
considerations enter the picture. 


K. OTHER IMPLICATIONS 


The foregoing are some of the broader implications for legislation 
which the writer sees in findings from this study. Other implica- 
tions will be discovered by the discerning reader. 

It is noteworthy here that some of the important considerations 
entering into the overall problem of trained manpower development do 
not relate directly to any broad, pending Federal legislative proposals. 

Examples of such matters are (1) the need for better utilization of 
the trained manpower we already have, perhaps particularly in the 
Armed Forces, and (2) the serious need for more and better voca- 
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tional guidance, including the identification and motivation of gifted 
students. 


L. CONCLUSION—THE MAIN LEGISLATIVE QUESTION 


The foregoing analysis has set forth and discussed a number of con- 
siderations entering into the technical and professional manpower 
development problem, and has drawn attention to some of the impli- 
cations for legislation. The discussion has led back to the question 
with which it began. That is: What should be the future role of the 
Federal Government in the production of scientific, engineering, and 
other professional manpower; should that role be expanded, reduced, 
or continued without change? 

Another way of asking the question is: Can, will, and should the 
States, localities, corporations and other private agencies, and individ- 
uals, finance education adequate for the Nation’s needs without further 
aid, or with only the same amount or lesser aid from the Federal Gov- 
ernment; and, if so, can and will they do the job in time. 

This is the two-headed question of “Federal aid to education”— 
one of the most important and most controversial issues before the 
Congress. The answer must, of course, remain with Congress. 

While all the material covered by this study has an important bear- 
ing on the issue (mainly as related to professional manpower develop- 
ment), this report does not review the arguments for and against any 
particular legislative proposition. However, two reports prepared in 
the Legislative Reference Service by this writer contain detailed argu- 
ments pro and con the two main Federal aid to education proposals 
before the Congress—assuming that aid to individuals for education 
is considered also to be aid to education. These reports deal respec- 
tively with “Federal Aid to Students for Higher Education” (printed 
June 1956) and “Federal Aid for School Construction” (printed Feb- 
ruary 1955) .°* 

The arguments deal with the question of the ability of all the States 
to finance adequate educational programs, the question of whether lack 
of money is preventing many able students from attending college, et 
cetera, ‘Many of the arguments (particularly those relating to the 
ability or lack of ability of the States to support education) would 
apply to almost any “Federal aid to education” proposal. 

Our protection against the Communist masses and the deadly deter- 
mination of their rulers to dominate the world involves the mainte- 
nance of our technological supremacy. ‘This requires that we excel in 
quality of technological education. The maintenance of our form of 
government and our national progress require providing our whole 
popul: ition educational advantages in many fields of knowledge not 
required by the Communist dictatorship. Thus, we have a double 
educational task. 

The first part of this report has sought to aid the Congress in deter- 
mining whether under these circumstances there should be a change in 
the Federal role in education. The following chapters contain organ- 
ized and summarized information which may further aid in the legis- 
lative decision. 


*% Copies of the former are available to Members of Congress from the House Committee 
on Education and Labor, Copies of the latter are available to Members by loan from the 
Library of Congress, 





PART II. HISTORICAL BACKGROUND 
CHAPTER IV 


HISTORY OF FEDERAL PARTICIPATION IN MANPOWER 
DEVELOPMENT 


(With Emphasis Upon Policy and Precedent) 


A. INTRODUCTION AND SUMMARY 


The evolution of Federal policies affecting technical and profes- 
sional manpower development is only partly separable from the 
history of Federal educational activities in general. However, 
a thorough study of that history from the viewpoint of its rela- 
tionship to technical and professional training has revealed a 
number of policies and precedents of significance in that relation- 
ship. This one-chapter condensation of a long story emphasizes 
the establishment of such policies and precedents. 

Several writers on the subject of Federal relations to education 
have correctly pointed out that the Federal Government has no 
basic policy governing what it should or should not do in the edu- 
cational field. Here, neither the Constitution nor Federal law 
has established a blanket policy. However, Federal action— 
principally congressional action—through the years has created 
a number of policies and precedents which, taken together, may 
be considered to constitute an overall policy. 

Another viewpoint might be that it has been the Federal policy 
to establish no general policy but to enact such measures as have 
appeared to be in the national interest at the time. 

Some legislation of the last several years contains definite state- 
ments of policy respecting limited areas of activity or specific 
Federal educational programs. 

As the importance of education to the national security and 
welfare has grown, the Federal Government has assumed increas- 
ing responsibilities in this field. No clear demarcation has been 
established between the Federal and State responsibilities, just 
as no clear line has been drawn between State and local responsi- 
bilities, in education. Through the years these responsibilities, as 
expressed in law, have overlapped and merged in varying degrees, 
in an ever-evolving process. 

Study of the history of Federal activities in education leads, 
however, to the discernment of some evidence that there has been 
a general guiding principle for these activities. The Federal 
motivation to action appears generally to have been a (right or 
wrong) conclusion that the Federal Government should under- 
take whatever has needed to be done in the national interest but 
either could not or had not been done by the States and localities. 
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A similar philosophy has been suggested by President Eisenhower 
as a basis for determining the proper role of the Federal Govern- 
ment in general. 

In one respect there has been a major change in Federal policy 
affecting manpower development at the higher educational level. 
Whereas formerly the general concept was that of Federal aid to 
States and institutions, within the past 40 years the policy has 
been largely that of Federal payment for services received. How- 
ever, some of the older programs of Federal participation, such 
as further endowment and support of the land-grant colleges, have 
continued, and new grants to States, such as those for training in 
the field of public health, have been initiated. Proposals, not 
enacted, for new programs of both types—that is, measures based 
upon the “aid” and also the “payment for services” concepts—have 
been introduced in Congress within the last several years. 

Some of the outstanding developments in the evolution of Fed- 
eral policies affecting the training of technical and professional 
manpower have been the following: 

1. Initiation of “general instruction” in the Army under the 
Von Steuben regulations of 1779. From this have developed the 
broad instructional programs of the Armed Forces, covering 
practically all subject fields, at all educational levels, for pro- 
fessional soldiers and other personnel. 

2. Federal land-grants for the support of education, dating 
from 1785. These early grants initiated a policy of Federal aid 
to the Territories, and later to the States, for education. 

3. Passage of the Morrill Act of 1862 providing for the endow- 
ment and support of land-grant colleges. This act established a 
precedent for Federal promotion of higher education in specified 
fields. 

4. Creation of the United States Office of Education in 1867. 
That office has since performed important informational and 
service functions affecting the development of technical and pro- 
fessional manpower as well as education in general. 

5. Initiation in 1879 of training by the Federal Government for 
some of its civilian employees. This activity has expanded 
through the years, and has included much technical and profes- 
sional training. 

6. Establishment of agricultural experiment stations under the 
Hatch Act of 1887. Federal promotion of agricultural research 
led to Federal promotion of research in other fields, eventually 
contributing to the professional training of thousands of 
individuals. 

7. Passage of the Second Morrill Act in 1890. This started 
Federal money grants for instructional purposes in higher 
education. 

8. Enactment of the Smith-Lever bill in 1914. Federal-State 
cooperation in extension work in agriculture and home economics 
was inaugurated by this act. 

9. Passage of the Smith-Hughes Act in 1917. This initiated a 
policy of Federal cooperation with the States in support of voca- 
tional education below college grade. 

10. Organization of the Reserve Officers Training Corps in 1916, 
amended in 1920. This was the first of several similar programs 
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involving cooperative educational undertakings by the Federal 
Government and civil institutions of higher education affecting 
the training of professional manpower. 

11. Establishment of contractual arrangements between Fed- 
eral agencies and educational institutions for the performance 
of research during World War I. The scope of these contracts 
has since been greatly broadened. Many graduate students now 
receive indirect Federal assistance through these contracts. 

12. Large-scale Federal grants and loans in aid of education 
during the depression of the 1930’s. These established precedents 
for Federal promotion of education in case of economics depres- 
sion or other emergency. 

13. Establishment of temporary Federal agencies to carry out 
educational programs during the depression. These could be- 
come models for similar agencies in any period regarded as a 
time of emergency. 

14. Initiation of an exchange-of-persons program with 16 other 
American Republics under the treaty of Buenos Aires, 1936. 

15. Initiation of vocational training for war production workers 
(below college grade) and engineering, science and management 
war training (college level) in 1940. These large-scale Federal 
programs continued to 1945. 

16. Passage of the Servicemen’s Readjustment Act of 1944. 
This established a policy of providing large-scale educational 
opportunities for veterans in general. 

17. Approval of the Surplus Property Act of 1944. This initi- 
ated a policy of making available some Federal surplus property 
for educational use, thus indirectly aiding the training of techni- 
cal and professional manpower. 

18. Passage of the Fulbright Act of 1946. This instituted a new 
policy of educational exchanges with other countries which has 
contributed to the development of professional manpower of the 
United States and friendly nations. 

19. Establishment of the National Science Foundation in 1950. 
This led to a large Federal fellowship program in the mathe- 
matical, physical, biological, engineering, and other sciences. 

20. Formal recognition by the Congress in 1950 of partial Fed- 
eral responsibility for construction and operation of schools in 
certain federally affected localities. Amendments to the 1950 
legislation have not altered the basic policy. 

21. Passage of Public Law 835, 84th Congress, in 1956. By pro- 
viding grants for facilities for research in the health sciences this 
act will promote the advanced training of professional personnel 
in these sciences. 

22. Appointment of the Committee on Education Beyond the 
High School and the National Committee for the Development 
of Scientists and Engineers, 1956. These appointments may lead 
to establishment of new Federal policies affecting the develop- 
ment of technical and professional manpower. 


B. ORIGIN OF POLICIES 


The origin of Federal policies currently affecting technical and pro- 
fessional manpower development antedates the Constitution. Assum- 
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ing a share of the responsibility for financing education, the Federal 
Government early undertook two types of activities: (1) operating 
educational programs of its own, and (2) aiding the Territories and 
later the States in financing education. 

Apparently the National Government’s own educational pursuits, 
as distinguished from aid to the States for education, began with 
“oeneral instruction” in the Army under the Von Steuben regula- 
tions of 1779. This was the forerunner of Federal institutional 
establishments for training professional soldiers, 

Aid to the Territories and States for education began soon there- 
after. As early as in 1785 an ordinance adopted by the Congress of 
the Confederation concerning the disposal of public lands in the 
Western Territory reserved lot No. 16 of every township for the 
support of schools within that township. Two years later, in the 
Northwest Ordinance, the concept of education as being in part a 
national responsibility was expressed in the declaration that— 

Religion, morality, and knowledge being necessary to good government and the 
happiness of mankind, schools and the means of education shall forever be 
encouraged. 

With the admission of Ohio to the Union in 1802 Congress began 
setting aside public lands for school support at the time of admission 
of a State. By agreeing to the conditions of these grants the States 
endorsed this policy of Federal support for education. During the 
19th century the Congress also made certain monetary grants to 
States which were frequently used to support education. 


C. CONSTITUTIONAL PROVISIONS * 


(Readers to whom the relationships of the Constitution to Federal 
educational activities are familiar might well skip the following four 
paragraphs. Others might find reading them initiatory to a con- 
sideration of the main theme of this chapter.) 

The founders of our Republic recognized the essentiality of educa- 
tion of the people for the maintenance of popular government. At 
the time of the framing of the Constitution, however, a nationwide 
system of public educational institutions was only a distant hope of 
a few statesmen and reformers. Education was then regarded al- 
most universally as being a parental and church function, and in 
America there was no established national church. Proposal for 
Federal administration of education would have immediately raised 
the question: Which church shall control it ? 

At one time during the Constitutional Convention, control over 
education was included in a list of specific powers being considered 
for assignment to the Federal Government, but the duty of admin- 
istering education was among those items later deleted from the list. 
Since there was great difficulty in obtaining agreement on inescap- 
able issues, the deletion of education may have been made to avoid 
raising a controversy which, because of the question of church con- 
trol and for other reasons, would have been difficult if not impossible 
to resolve. Since the Constitution provided that powers not delegated 
to the Federal Government were reserved to the States, public educa- 


1Quattlebaum, C. A. Intergovernmental Relations in Administration of Education. 
I, Elementary and Secondary Education, the Educational Record, April 1955, p. 174. 
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tion as it slowly developed during the 19th century came under their 
control. 

The “general welfare” clause and other clauses in the Constitution 
have served as warrants and guides for the development of Federal 
educational programs. In recent years there has been increasing 
contention that the “general welfare” clause assigned the Federal Gov- 
ernment not simply ‘the right but actually the duty to promote edu- 

cation. This is an ethical question which, by reason of its nature, 
has not been and is not likely to be the subject of any judicial decision. 
However, interpret: itions of the Constitution which have been made 
by the Supreme Court apparently would sanction appropriation of 
Federal funds for any activity in education which could be shown 
to be for the purpose of promoting the national welfare.” 


D. MANPOWER FOR NATIONAL DEFENSE 


Establishment of the Military Academy at West Point in 1802 
might be considered the first Federal measure for the development of 
professional manpower. The Artillery Corps for Instruction, as- 
sembled at Fort Monroe, Va., in 1824, was the first of the special 
service schools later organized by all the major services of the Army 
for the training of officers. The Naval Academy was established at 
Annapolis in 1845; the Air Force Academy in 1954. 

These establishments provide free higher education, plus other 
benefits for selected individuals, and constitute precedents for some 
current proposals aimed at professional manpower eee 
The Morrill Act of 1862 provided specifically that military training 
would be given at the land-grant colleges founded pursuant to that 
act. 

Organization of the Reserve Officers Training Corps in 1916, the 
Student Army Training Corps in 1918, the Naval Reserve Officers 
Training Corps in 1925, and Air Force Reserve Officers Training 
Corps in 1946 marked important phases in cooperative educational 
undertakings by the Federal Government and civil institutions of 
higher education. The undert takings have required direct contracts 
with public and private colleges and universities. In the opinion of 
some persons the ROTC, AFROTC, and NROTC, and particularly 
the “Regular” NROTC established after World War II may be con- 
sidered precedents for the creation of other Federal scholarship pro- 
grams. The existing programs give aid to individuals for collegiate 
training partic ularly for military service. The Federal Departments 
provide instructors for the military courses, textbooks, and military 
equipment but no payments to the institutions for the use of facilities 
and other services in connection with the programs. 

The ROTC programs have a distinct impact upon both the fa- 
cilities and the finances of the colleges and universities. They also 
affect the educational programs which the colleges provide for stu- 
dents. The military instruction is broader than formerly and now 
includes much materia] of a nonmilitary nature.® 


2 Hamilton vy. Regents (1934), 297 U.S. 245: W ickard vy. Filburn (1942), 317 U. 8.111; 
Oklahoma y. U. 8. Civil Service Commission (1947). 330 U. S. 127. 

8 Blauch, Lloyd E. Higher Education and the Federal Government. Address before the 
American Council on Education, October 1956. Processed. 9 pp. 
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During World War IT educational activities of all sorts and at all 
levels within the Armed Forces were vastly extended. At one time } 
the Office of War Information announced that the United States s 
Army and Navy were operating “the largest adult school system in t 


the world.” This system largely utilized the colleges and universities n 
of the Nation. 
Also during the Second World War the Congress made available ] 


to the States funds for a number of activities in education for national C 
defense. The United States Office of Education administered sev- ] 
eral emergency programs and aids to education. These included (1) t 
the “below college grade” program of vocational training for war § 
production w orkers, ‘and (2) the college level program of engineering, ( 
science, and management war training. Total Federal expenditures t 
for these and other wartime tr aining programs for civilians amounted 
to over $360 million.* 

The United States Office of Education also administered a program 
of loans for students for training in technical and professional fields. 
This program is of particular interest today as a precedent for some 
bills pending in Congress. 

From this whole account it may be seen that the Federal Govern- 
ment has developed a policy of large-scale provision for the training of 
manpower for national defense. Implementation of this policy in- 
volves direct utilization of a number of Federal institutions of higher ) 
education and also contractual utilization of the facilities and services 
of other public and private colleges and universities. 

Provisions made by the Department of Defense for the education 
of Federal military and civilian personnel today include instruction 
in practically all subject fields at all educational levels. 


ee” le i 


BE. LAND-GRANT COLLEGES AND MANPOWER DEVELOPMENT 


With the passage of the Morrill Act of 1862 the Congress initiated 
a policy of aid to the States for the development of professional 
manpower in certain specialized fields. This act granted to each State 
Federal lands, or script to States in which there was not sufficient 
Federal land to make up their allotments. The proceeds of the sales 
of these grants were to provide for the endowment and support of at 
least one college in each State where the leading object would be— 
to teach such branches of learning as are related to agriculture and the me- 
chanie arts, in such manner as the legislatures of the States may respectively 
prescribe. 

Congress later enacted laws providing for continuing annual appro- 
priations to these institutions. 

The Second Morrill Act (1890) initiated Federal money grants 
for instructional purposes in higher education, specifying the use of 
the funds for certain subjects. ‘This act set a pattern for other Federal 
subvention programs in education. 

In 1914, through the Smith-Lever Act, Congress inaugurated a pro- 
gram of Federal- State cooperation in extension work in agriculture 
and home economics. This act and later acts providing for reforesta- 
tion activities involve the services of land-grant colleges. 


*Blauch, Lloyd E. Yederal Relations to Education, Encyclopedia of Educational 
Research, 1952, p. 440. 
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The Federal land-grant legislation represents development of a 
Federal policy of not only promoting higher education of the kind 
specified but also stimulating State support for this kind of educa- 
tion and concomitantly encouraging the training of professional 
manpower in general. 

The land-grant institutions have been called “democracy’s col- 
leges” because of the tremendous impetus they gave to the expansion 
of higher education in this country. Giving support to instruction 
principally in agriculture, the mechanic arts, and military tactics, 
the grants have oreatly influenced the general acceptance of natural 
science into the college curriculum.’ T hey may be considered a pre- 
cedent for Federal promotion of the application of science to agricul- 
ture and industry. 


F. VOCATIONAL EDUCATION BELOW COLLEGE GRADE 


Through the Smith-Hughes Act of 1917 the Congress established 
a policy of Federal aid to the States in the support of vocational 
education below college grade. The long-range effects of this pro- 
gram upon technical and professional manpower development in the 
affected fields have been beyond measure. 

The Smith-Hughes Act provides a permanent annual appropriation 
of $7,138,000. It contains stipulations as to the use of the funds. 

The act also provides aid for the training of teachers of vocational 
subjects. To this extent it constitutes a precedent for pending pro- 
posals for Federal subsidy of teacher training on a large scale. 

Subsequent legislation culminating in the George-Barden Act of 
1946 has authorized additional Federal appropriations and extended 
the scope of the Federal-State program of vocational education. 

Beginning in 1940 and extending to the end of World War IT, the 
Congress appropriated funds to the States for the training of defense 
and war production workers. The first appropriation of "$15 million 
was increased annually until the amount exceeded $100 million. 
Under this program over 11 million people received training in occu- 
pations essential to the war effort. 

The George-Barden Act authorized an appropriation of $29 million 
annually as the Federal share of financing the Federal-State program 
of vocational education. However, partly because large sums were 
made available to vocational education through the veterans’ educa- 
tional program initiated in 1946, Congress did not vote the full author- 
ization under the George-Barden Act until 1956. 

From 1950 to 1954, serious but unsuccessful efforts were made to 
reduce or eliminate the Federal appropriations for the program. 
However, its advocates rallied to its defense, and Congress reacted by 
voting an extra $5 million for 1955 and an additional $5 million 
increase for 1957 

The 84th Congress also enacted two bills which extended the scope 
of the program to include eric nurse training and training for 
the fishing industry, and authorized appropriations ‘for these purposes. 

For 50 years some congressional leaders have contended that, since 
the efficiency of each individual worker adds up to the strength of 


5 Miller, Helen A. Intergovernmental Relations in Administration of Education. 
Il. Higher Education. The Educational Record, April 1955, p. 180, 
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the Nation, the Federal Government has a responsibility in the financ- 
ing of vocational education. Each fight to maintain or increase 
Federal appropriations for the program appears to have resulted in 
strengthening it. Long-range Federal promotion of technical and 
professional manpower development through grants to the States for 
vocational education appears to be a firmly established policy. 


G. DEPRESSION-PERIOD PROGRAMS 


During the depression of the 1930's certain Federal relief agencies 
engaged in educational activities while others provided grants and 
loans in aid of education. Through the Work Projects Administra- 
tion and the Public Works Administration the Federal Government 
enabled educational institutions to renovate and construct facilities. 
Federal grants-in-aid to education and loans for the construction 
of educational buildings during this period amounted to many hun- 
dreds of millions of dollars. 

The programs of the Civilian Conservation Corps and the National 
Youth Administration consisted largely of education and student 
assistance. In 1939, President Roosevelt said that the major purpose 
of the CCC was “to promote the welfare and further the training of 
the individuals” in the corps. In the same year he also said that 
the main purpose of the NYA was “to extend the educational oppor- 
tunities of the youth of the country.” Instruction in the CCC was 
generally below the collegiate level; however, many enrollees secured 
degrees by attending regular day or evening classes at colleges or 
universities near the camps. 

The National Youth Administration also carried out activities of 
particular interest in the present study. While providing work 
relief, vocational guidance, and employment for persons between the 
ages of 16 and 25 years, the NYA operated an extensive student-aid 
program in secondary schools, colleges, and universities. Locally, 
school and college officials administered the program. ‘These were 
responsible for assigning students suitable work and supervising the 
work done. Regional representatives of the NYA served in a liaison 
capacity between the State and National offices. 

In case of another nationwide economic depression, these programs 
would stand as precedents for Federal action for the maintenance of 
training activities in all fields. Some persons consider that these 
programs constitute precedents for Federal action in any emergency 
period and regard the present as such an emergency. 


H. MANPOWER DEVELOPMENT THROUGH RESEARCH 


The Federal need for assistance and guidance in scientific study 
was formally recognized by the Congress through incorporation of 
the National Academy of Sciences. As a measure of national pre- 
paredness, the Academy organized the National Research Council 
in 1916. 

Federal promotion of agricultural research began with passage of 
the Hatch Act of 1887 providing for an annual appropriation of 
$15,000 to each State or Territory for an agricultural experiment 
station under land-grant-college supervision. 


®* Mobley, M. D., History of Federal Funds for Vocational Education, American Vocas 
tional Journal, December 1956, p. 98. 
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During World War I the Government began entering into con- 
tractual arrangements with colleges and univ ersities for the perform- 
ance of research activities in connection with national defense. Some 
arrangements of this kind were continued after the war. The scope 
of such research and the number of fields of investigation were 
greatly increased during World War II. 

In the fiscal year 1957, the research programs of the Federal Gov- 
ernment will involve expenditure of over $21 billion. A consider- 
able percentage of this amount is going to colleges and universities 
through grants and contracts. Research grants and contract pay- 
ments from the Public Health Service, the Department of Defense, 
and the Atomic Energy Commission to colleges, universities, hospitals, 
some private laboratories and research centers managed by universl- 
ties will amount to over $300 million this year. 

The Federal Government may be said to have developed a policy 

of broad utilization of the facilities and personnel of colleges and uni- 
versities for research purposes. 

This policy has made a large impact upon the higher education of 
numerous individuals. In 1952, the American Council on Education 
reported from a study of 32 colleges and universities that 14,000 
people on their staffs were employed full time and part time on Gov- 
ernment research. 

While the affected institutions generally have been strengthened 
by the Federal contracts, in some cases the Federal payments have 
not met the full cost of the research. There have been complaints that 
the grants and contracts have not been fairly distributed geograph- 
ically. There has also been dissatisfaction over the emphasis upon 
the natural sciences with little attention to the social sciences and 
humanities, and concern over the stress of applied and developmental 
rather than basic research.’ 

Altogether, the effects of the Federal research program upon tech- 


nical and professional manpower development, though indirect, have 
been far reaching. 


I. RESPONSIBILITIES OF THE OFFICE OF EDUCATION (DEPARTMENT 
OF HEALTH, EDUCATION, AND WELFARE) 


Consideration of the development of Federal policies affecting pro- 
motion of technical and professional manpower development must take 
into account the establishment of the United States Office of Education 


in 1867 and subsequent activities of that Office. It was established for 
the basic purpose of— 
Collecting such statistics and facts as shall show the condition and progress of 
education in the several States and Territories, and of diffusing such information 
respecting the organization and management of schools and school systems, and 
methods of teaching, as shall aid the people of the United States in the establish- 
ment and maintenance of efficient school systems and otherwise promote the 
cause of education throughout the country. 

The collection and dissemination of information has remained a 
fundamental activity of the Office for the promotion of education at 
all levels. The Congress has at various times vested in the Office the 


™Blauch, Lloyd E. Op. cit., p. 3. 
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responsibility for administering certain acts or programs, some tem- 
porary and some continuing, w vhich affect technical and professional 
manpower training. 

Soon after its establishment the Office of Education accepted the 
responsibility of auditing the public lands granted under the Morrill 
Act of 1862. It was later given and has since administered other re- 
sponsibilities concerning the land-grant colleges and universities. 
Additional duties assigned to the Office of Education have ine ‘luded, 
for example, determination of the accr editing agencies which shall 
approve educational institutions for enrollment of veterans under 
Public Law 550, 82d Congress. 

Although there has dev eloped a Federal policy of assigning the 
Office of Education specific responsibilities, some of which have. pro- 
moted the training of technical and professional manpower, these re- 
sponsibilities have by no means included all those relating to Federal 
programs in this field. Only a small percentage of the total Federal 
expenditure for such activities has been channeled through the Office 
of Education. Some of the current activities of the Office of Educa- 
tion are discussed in the chapter of this report dealing with “Other 
Federal Contributions to Professional Manpower Development.” 


J. MANPOWER DEVELOPMENT THROUGH VETERANS’ EDUCATION 


The effects of the veterans’ educational program upon the develop- 
ment of technical and professional manpower in the United States has 
been tremendous. In 1946 a publication by the American Council 
on Education predicted that GI education would be the most significant 
experiment in the whole history of higher education.* Ten years later 
another writer said that no other national program had ever given 
so many people so many skills in so many pursuits as did the GI bill.® 

A Federal policy of providing rehabilitation training for disabled 
veterans dates from World War I. The Vocational Rehabilitation 
Act of 1948 and the Servicemen’s Readjustment Act of 1944 estab- 
lished new educational programs respectively for disabled veterans 
and for veterans in general. 

The act of 1943 provided vocational rehabilitation for disabled 
veterans of World War II found to be in need of such training. In 
1950 the benefits of the act were extended to veterans disabled in 
Korea or elsewher under wartime conditions. Under this legislation 
the facilities of educational institutions and industrial establishments 
have been used to provide a wide variety of vocational and academic 
training. Tuition, books, supplies, equipment, necessary tools, and 
a subsistence allowance have been provided by the Veterans’ Admin- 
istration. The training load rose gradually from the initiation of 
the program to Dec ember 1947, when a peak number of about 256,000 
disabled veterans was in training under this legislation. 

The Servicemen’s Readjustment Act of 1944, as amended, pro- 
vided a broad, general educational program for veterans of World 
War II and subseqent service. Under the World War ITI legislation 
each honorably discharged veteran who had served 90 days or more 
in the armed services within certain specified dates, became eligible 


® Sharpe, Russell T., et al. Financial Assistance for College Students, 1946, p. 106. 
®Stravinsky, Sam. What the GI Bill Did for America, American Legion magazine, 
June 1955, p. 14+. 
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to pursue an elected course in a certified institution of the veterans’ 
choice for a period equal to that of his wartime service plus 1 year. 
The legislation provided for payment by the Veterans’ Administration 
of the cost of tuition, books, and supplies, and a subsistence allowance 
varying with the number of veterans’ dependents. When the peak 
training load under this program was reached in December 1947, over 
2,500,000 veterans were enrolled in educational courses 

In the enactment of Public Law 550 the 82d C ongress modified the 
Federal policy of providing veterans’ educational benefits. Under the 
simplified system of allowance for subsistence, tuition, et cetera, the 
individual veteran became responsible for payments to the educational 
institution of his choice. 

Altogether the veterans’ education benefits programs have given 
financial assistance to millions of persons for technical, professional, 
and other training which they might not have obtained otherwise. 

The result of allowing the beneficiaries of the program free choice 
of field of study, with the aid of competent counseling, has been sig- 
nificant. A study by the National Science Foundation, discussed later 
in this report,’ has shown that a large percentage of the veterans 
have chosen training in sciences and engineering. 


K. INTERNATIONAL EDUCATION AND MANPOWER DEVELOPMENT 


The Federal programs of international educational exchange and 
technical assistance have contributed to the development of technical 
and professional manpower at home and in friendly foreign coun- 
tries. These programs of cooperation with other nations in educa- 
tional undertakings have been carried out as one phase of the foreign 
policy of the United States. 

The Buenos Aires Treaty of 1936 initiated an exchange-of-persons 
program with 16 other American Republics. The 76th Congress 
expanded the program to include an exchange of students, teachers, 
and other persons with all of the other American Republics. 

A new policy of aid to individuals to study abroad was established 
by the Fulbright Act of 1946. It augmented the existing educational 
exchange program by authorizing the Secretary of State to negotiate 
executive agreements providing for educational exchanges with for- 
eign countries financed from the sale of surplus property abroad. 
The Smith-Mundt Act of 1948 furnished the basis for a worldwide 
program of educational exchanges. 

These and other actions by the C ongress and by the President have 
developed a definite policy ‘of perticipation by the United States in 
international educational relations. The program has been concerned 
generally with college graduate and undergraduate students, primary 
and second: ary schoolteachers, university lecturers, and advanced re- 
search scholars, specialists, and leaders of thought and opinion. 

Executive Order 10610 of May 9, 1955, transferred to the Interna- 
tional Cooperation Administration, a semiautonomous Agency under 
the Department of State, certain foreign-assistance activities form- 
erly administered by the Foreign Operations Administration. In- 
cluded was technical cooperation, consisting largely of demonstra- 
tions, teaching, training, exchange of information, and technical 
guidance. The program is aimed at helping less-developed areas of 





2° Chapter dealing with Federal aid to students. 
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the world to further their economic development and raise their 
standards of living, and involves education at all levels. 


L. AID FOR INSTITUTIONS AND FACILITIES 


Some of the earlier forms of Federal aid to non-Federal institu- 
tions of higher education have been pointed out in this discussion. 
A few others will be mentioned here. 

In 1879 the Congress began making annual appropriations to 
Howard University, a privately controlled institution devoted pri- 
marily to the education of Negroes. Federal funds now constitute 
the main support of that institution. 

An act of Congress in 1874 provided for the establishment of 
nautical schools at six designated ports, with State cooperation, for 
the training of officers for the merchant marine. An act of 1936 
lead to the training of officers at Kings Point, Long Island, N. Y., 
and ultimately to legislation establishing the United States Merchant 
Marine Academy. 

The Federal Government began assistance to college housing, on a 
temporary basis, under an extension of the Lanham Act of 1941. The 
Housing Act of 1950 and college housing amendments of 1955 pro- 
vided for a continuing program of loans to colleges and universities 
for the construction of dormitories and other buildings. 

An act of the 84th Congress initiated a 3-year, $90 million program 
of grants for the construction of research fac ilities for medic: al, dental, 
public health, and other nonprofit institutions. 

During World War II the Federal Government accumulated a large 
quantity of real and personal property which later became surplus. 
In passing the Surplus Property Act of 1944, Congress initiated a 
pol icy of making available some of this property for educational usage. 
The Surplus Property Board and its successor, the War Assets Ad- 
ministration, with assistance from the United States Office of Educa- 
tion, determined distribution of such property to educational insti- 
tutions on the basis of need. The institutions acquired some of the 
property through donation and some through purchase with discounts 
allowed for public benefit. 

Subsequent legislation has augmented and extended the provisions 
for donations of Federal surplus property for educational and health 
purposes. This program of secondary utilization of Federal prop- 
erty by tax-supported or tax-exempt health and educational institu- 
tions is now recognized as one of the important Federal-aid programs. 
Surplus property acquired by colleges and universities during the 
fiscal year 1956 had a value of nearly $76 million. 

The Federal policy of granting exemption from income taxation to 
nonproft institutions of higher education has given them important 
if indirect financial assistance. 

Altogether, these policies and programs have markedly, though 
indirectly, promoted the training of technical and profession: al 
manpower. 


M. SCHOLARSHIPS, FELLOWSHIPS, TRAINEESHIPS 


The historic background of certain Federal programs regarded by 
some persons as scholarships has already been set forth in this chapter. 
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The Federal Government has also promoted manpower development 
through other fellowship and traineeship programs, particularly in 
the sciences. 

The National Science Foundation Act of 1950 established the Na- 
tional Science Foundation for a number of purposes relating to the 
subject of this study. Among these has been: (1) Development and 
encouragement of a national policy for the promotion of basic re- 
search and education in the sciences; (2) awarding of scholarships 
and graduate fellowships in the sciences; and (3) providing a cen- 
tral clearinghouse for information covering scientific and technical 
personnel. 

The Foundation inaugurated a fellowship program in the 1952-53 
academic year, and through fiscal 1955 awarded a total of 1,920 
fellowships. 

Through grants for the support of basic scientific research the 
Foundation has indirectly supported a number of graduate and post- 
doctoral students performing research services for the grantees. 

The Atomic Energy Commission was established by the Atomic 
Energy Act of 1946 as amended by the Atomic Energy Act of 1954. 
Under provisions of this legislation the Commission established small 
numbers of fellowships in radiological physics in 1948, in industrial 
medicine in 1949, and in industral hygiene in 1952. 

Also of special interest in this study i is the policy of granting re- 

search fellowship in fields of public health, initiated with the passage 
of the National Cancer Institute Act of 1937. As other national in- 
stitutes of health have been activated they have established research 
fellowship and/or traineeship programs. 

A recent development related to these programs was enactment of 
legislation by the 84th Congress providing graduate traineeships to 
increase the supply of public health speci ialists and add to the supply 
of profession: al nurses qualified to teach or supervise other nurses. 


N. OTHER POLICIES AND PROGRAMS 


Through the years the Federal Government has established a num- 
ber of other poliices and programs affecting the training of technical 
and professional manpower. 

For example, at least since 1879 the Federal Government has pur- 
sued a policy of providing training for some of its civilian employees. 
The program of technical training given its employees by the National 
Bureau of Standards dates from 1909. The Graduate School of the 
Department of Agriculture dates from 1920. Service and staff schools 
of Federal agencies have offered postsecondary instruction, sometimes 
in cooperation with colleges and universities. Some agencies have 
been authorized to provide inservice training for their personnel at 
private and State institutions. These programs have generally been 
aimed at meeting the need of the agencies for certain highly trained 
personnel, 

In enacting the Vocational Rehabilitation Act of 1920 the Congress 
initiated a policy of Federal cooperation with the States in the voca- 
tional rehabilitation of persons disabled in industry. Amendments 
to the original act have expanded this policy by providing continuous 
and increased appropriations for this purpose. Administration of 
the program frequently utilizes colleges and universities, as well as 
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trade schools and other institutions, to meet the educational needs of 
disabled persons of employable age. 

The long-range effects upon professional manpower development of 
recently established Federal policies at the levels of elementary and 
secondary education should not be disregarded. 

In 1950, Public Laws 815 and 874, 8ist C ongress, gave recognition 
to the responsibility of the F ederal Government for the impact of 
Federal activities respectively upon school-construction needs and 
upon the cost of operating schools in the localities in which such ac tivi i- 
ties are carried out. In these acts the C ongress declared it to be 
policy of the Federal Government to bear the cost of hihbuctiin 
school facilities and to provide financial assistance to educ ational 
agencies in the affected areas in the manner and to the extent pre- 
scribed in the laws. In 1933 the Congress amended and extended this 
legislation but without change in the basic policy. 

Within recent years a number of Federal commissions and commit- 
tees, mostly Presidential, have made extensive studies and advanced 
recommendations relating to technical and professional manpower 
training. 

For example, in 1947 the Commission on Higher Education which 
had been appointed by President Truman rec ommended establishment 
of a national scholarship and fellowship program. The President's 
Scientific Research Board, which also reported in 1947, recom- 
mended— 

a comprehensive Federal program for the assistance to undergraduate students 
* * * to pick up as the veterans’ program declines. 

The report of the Task Force on Public Welfare of the first Hoover 
Commission submitted to Congress in 1949, contained a recommenda- 
tion favorable toward establishment of a F ‘ederal civilian sc holarship 
system. The report of the (second) Hoover Commission in 1955 “cen- 
ters primarily in the fields of elementary and secondary education.” 
It stated that— 


Congress’ power in the field of education is as broad as its discretion in spending 
for the public welfare— 


but that— 


while the power may be sweeping, national conviction holds that education at the 
Federal level should be held to a demonstrable minimum, 

The President’s Committee on Education Beyond the High School 
and the National Committee for the Development of Scientists and 
Engineers, both appointed by President Eisenhower in April 1956, 
were assigned duties which may lead to the establishment of new 
Federal policies affecting the training of technical and professional 
manpower. 

O. CONCLUSION 


A — history of the Federal role in the development of tech- 
nical and professional manpower would be voluminous and pa gh 
unnecessary for the purposes of this study. From this 1-chapter 


analysis it may be seen that the Federal role has been one of wide and 

varying ramifications, but that certain policies and precedents are out- 
st: nding. These have been enumerated and commented upon in the 
introduction and summary of this chapter, 
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CHAPTER V 


HISTORY OF STATE AND LOCAL ADMINISTRATION OF 
EDUCATION 


(With Emphasis Upon Technical and Professional Training and 
Policy in Finance and Control)* 


A. INTRODUCTION AND SUMMARY 


From the beginning, the financing and administration of public 
education in the United States has been principally a function of 
the States and local communities rather than of the Federal 
Government. Nevertheless, the history of State and local activi- 
ties in education is simpler in some respects than the story of the 
wide and varied ramifications of Federal activities in this field. 

The development of technical and professional manpower has 
been an end product of State and local administration of educa- 
tion in general. However, by establishing State boards for voca- 
tional education, vocational secondary schools, and professional 
colleges, the States and localities have given particular emphasis 
to the training of technical and professional personnel. 

The development of public support of education and of State 
control over it has been a slow and haphazard process resulting 
in lack of uniformity of State and local controls. In the financing 
and administration of public schools there has been a marked 
shift of responsibility from the local community to the State. 

Despite Federal participation, vocational education has been 
mainly financed by the communities and States. In 1956 voca- 
tional education below college grade was supported by the local, 
State, and Federal Governments in the order of $2.44, $1.86, and $1, 
respectively. The States and localities have established machin- 
ery for making vocational education responsive to occupational 
trends. 

Establishment of the land-grant colleges and universities gave 
great impetus to professional training in agriculture and engi- 
neering. These are State institutions and are mainly State sup- 
ported. Other State universities, municipal colleges and univer- 
sities, and public (community) junior colleges (some of which are 
partly supported from State revenues), are also making important 
contributions to professional training. 

This chapter offers a cursory history of the State and local 
government roles in education, with a reexamination of basic 
policies from the viewpoint of these roles and with occasional 
references particularly to technical and professional training. 


1 Principal source: Quattlebaum, Charles A., and Miller, Helen A., Intergovernmental Ad- 
ministration of Edueation, the Educational Record, April 1955, pp. 174-188. (Material 
originally prepared for the Commission on Intergovernment Relations). Some of the 
Other sources used are indicated in footnotes. 
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B. BASIC POLICIES 


The Constitution, Federal statutes, tradition, public opinion, and 
court decisions together have firmly est: ablished public education as 
principally a function and responsibility of the State governments 
rather than of the Federal Government. At the same time, the Con- 
stitution, Federal statutes, tradition, public opinion, and court de- 
cisions have given support to a diversity of Federal activities in 
education (inc cluding grants-in-aid to the States) undertaken on the 
claim of Federal responsibility for the national defense and for the 
promotion of the general welfare. 

There is still a lack of general agreement concerning the exact pro- 
portions of responsibility for education borne by each of the several 
levels of government. While the long controversy over State versus 
local financing and control has waned (with State government respon- 
sibility in the ase endency), much of the argument over Federal aid 
to education bills in recent years has revolved around the question of 
the nature and degree of Federal responsibility for education. 

Some expressions of opinion on the origin of basic policy in this 
field have reflected a general knowledge of the political history of the 
United States without an equal underst unding of the history of edu- 
cation. In the preceding chapter it was pointed out that at the time 
of the framing of the Constitution education was almost universally 
regarded as a ‘parental and church function. A keen insight into the 
effects of this public attitude upon the early development of basic 
governmental policies in education in the United States was expressed 
by Andrew Sloan Draper, then president of the University of Ilinois, 
in a monograph prepared for the United States exhibit at the Paris 
Exposition of 1900. His statement on the subject reads in part as 
follows: 


What might have been done at the time of the framing of the Federal Con- 
stitution, if it had been supposed that in a few years the support and management 
of schools would develop into a governmental function, ean only be speculated 
upon. It is well known that the members of the first Constitutional Convention 
were not indifferent to education. But their view of the subject was the view 
of all men of their time, i. e., that it was highly desirable that all social organi- 
zations should encourage, perhaps even by that time that it was proper for Gov- 
ernment to see that schools were maintained, but that the real responsibility and, 
of course, the expense, should fall upon the people legally chargeable with the 
custody of children. The functions of Government touching education were not 
then under consideration at all, and when they (later) forced themselves upon 
public attention the towns, and when the exercise of the power of taxation became 
imperative, the States assumed them as they were bound to do. [Emphasis 
added. ] ? 


Other authorities on the history of American education have sup- 
ported Draper’s explanation as to why the Constitution is silent on the 
subject of education. For example, in his widely ace epted textbook 
on the history of education in the United States, Dr. Edgar W. 
Knight says: 

But the Constitution of the United States contains no mention of education; 
the subject was not debated, nor was it even seriously considered by the conven- 
tion. The reasons are obvious. Schools were everywhere looked upon not as 
activities of the state (that is, of government) but as functions of the church, the 
family, or the individual, And the men who framed the Constitution were prod- 


2 Butler, Nicholas Murr ay (editor), Monographs on Education in the United States, 
Albany, N. Y., 1900, pp. 22-23. 
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ucts of the old aristocratic doctrine of education, of the theory that schools were 
intended for the leaders and for those who could afford the privilege of education.’ 

Two provisions of the Constitution have been outstanding among 
others that have served as guides to Federal-State relations in 
education. 

Article I, section 8, says that: 

The Congress shall have power to lay and collect taxes, duties, imports and 


excises, to pay the debts, and provide for the common defense and general welfare 
of the United States. * * * 


But the 10th amendment says: 

The powers not delegated to the United States by the Constitution, nor pro- 
hibited by it to the States, are reserved to the States, respectively, or to the 
people. 

C. ELEMENTARY AND SECONDARY EDUCATION 


1. Origin and development at the State level 

Although during the early history of the United States there was 
little or no general interest in education as a function of government, 
there were, however, some discussions of the subject. 

Several years after he had written the Declaration of Indepen- 
dence, Thomas Jefferson devised a plan for the legislative establish- 
ment of public schools in Virginia. 

It is significant that the plan was based upon his theories of local 
self-government. However, there were at that time many obstacles to 
the establishment, in any State, of the foundations for free, universal 
public schools such as those now in operation in all the States. 

The concept of education as a function of government gradually 
spread during the first half of the 19th century. However, as Knight 
pointed out: 

Knowledge and learning which Jefferson a century earlier had sought by 
legislative action to diffuse more generally among the people of his State, were 
still strange to most of the people of the United States when Andrew Jackson 
was President.‘ 

The development of public support of education was a slow proc- 
ess, and the growth of the principle of State control was long and 
hazardous. The result is a lack of uniformity in State and local 
controls. 

The States early began to regulate and later more fully to adminis- 
ter education within their borders. An act of the New York Legisla- 
ture in 1812 gave recognition to the principle of State control of the 
schools, and provided for the appointment of a State “superintendent 
of the common schools.” The act also made provision for school dis- 
trict organization, and established some guiding principles for educa- 
tion. For decades, however, the States generally were inclined to 
delegate to local school boards the power to control all aspects of 
local educational activity. This included the licensing of teachers 
and selection of textbooks. 

In Massachusetts for example, the State began by (1) providing 
legal sanctions for the district school system, (2) granting the dis- 
tricts power to levy taxes for local support of schools, and (3) giving 


® Knight, Edgar W. Education in the United States. New York, Ginn & Co., 1941, 
p. 143. 
* Knight, Edgar W. Op. cit., p. 186, 
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the school districts a legal status which made them independent of 
both the State governme nt and other governmental units. 

“The little red schoolhouse” came to epitomize for the Ameri- 
can people all that they considered desirable in the tradition of Amer- 
ican education. 

During the second quarter of the nineteenth century the general 
trend toward decentralization started reversing. As the population 
rapidly increased, the people began to feel that the State should as- 
sume more responsibility for education. It became apparent that the 
State could provide greater financial support and more competent 
leadership. Gener: ally, people saw that the State was in a position to 
estabilsh broad policies for education. 

Wishing to retain their independence, local school districts for some 
time challenged the authority of the States. However, the courts 
consistently upheld the State responsibility for education.® 

In the 1830’s the Legislatures of Massachusetts and Connecticut 
established State boards of education. Appointment of two remark- 
ably influential men, Horace Mann and Henry Barnard, as secre- 
taries to these boards, respectively, stimulated the movement toward 
centralization of educational authority in the State. There has since 
been a slow but gradual increase in State responsibility for the ad- 
ministration and financing of public schools. 

Outstanding developments in State administration of elementary 
and secondary education since 1900 have been: (1) provisions for the 
improv ement of the administrative structure; (2) measures for the 
improvement of the status of teachers; and (3) increase of State aid 
to local school districts. 


2. Origin and development at the local level 


No other aspect of American life has more clearly demonstrated 
the operation of grassroots democracy than the local administration 
of schools. 

In the early history of the Republic the organization of local school 
districts was a natural result of the geogr aphie: al, religious, and po- 
litical conditions of the time. The difficulties of transportation and 
communication and religious differences made provision for education 
from a distant seat of “authority unsatisfactory. Residents of new 
settlements everywhere established their own schools—usually at first 
connected with their churches. As the concept of publicly financed, 
nonsectarian schools developed in the East, migrants to the West took 
with them their ideals of local administration of such schools. Thus 
the people established the system of local school districts which today 
blankets the Nation, 

However, with the improvement of transportation in recent years, 
reorganization of school districts has been a continuous process. By 
pooling their resources, in numerous instances communities have made 
available better school housing, equipment, and teaching for all their 
children. Generally State governments, and in some cases the Fed- 
eral Government, have prov ided aid toward the construction and oper- 
ation of the new schools, 

The early American colonists gave their town councils responsibility 
for overseeing education. As the towns grew, the increased educa- 





'Lee, Gordon C. An Introduction to Education in Modern America, New York, Henry 
Holt & Co., 1953, p. 224, 
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tional responsibilities were taken over by special committees of the 
councils. By the latter part of the 18th century these committees 
had in many instances gained such independence and prestige as to 
become separate boards of education or “trustees” for the schools. 
With the development of State authority over education in the 19th 
century, the State legislatures began to enact laws requiring local 
school districts to maintain lay boards for supervision over the local 
administration of education. 

As the duties of school administration grew in complexity, the local 
school boards started employing profession: al educators to adminis- 
ter their schools. Thus the now prevalent position of the school execu- 
tive came into existence. For some years it has been common practice 
for the school board and the school administrator and his assistants 
to work out policies and procedures for the local administration of 
elementary and secondary education. The decisions have affected 
vocational training in the local school system and the degree of em- 
phasis given to the teaching of particul: ir subjects, such as mathe- 
matics. The superintendent has been largely responsible for the de- 
termination of local policies in such matters. 

In recent years the larger school systems have generally employed 
persons especially trained for the vocational counseling of students. 
These persons are playing an important role in the discovery and 
guidance of students competent to undertake training for professional 
careers. 

3. Intergovernmental relations 


For over a hundred years the financing and administration of public 
elementary and secondary education in the United States have been 
carried out principally as a cooperative undertaking by the State and 
local governments. The shifting of the responsibility from local to 
State ‘governments, however, has been definite and pronounced. It 
has proceeded at an accele1 ated rate within the last several decades. 

The report submitted to the Commission on Intergovernmental 
Relations,’ by its study committee on responsibility in the field of 
education dated June 1955, contains the following statement sum- 
marizing the shifts in that responsibility during the history of the 
Republic. 


In the three centuries of our growth there have been several shifts in the 
patterns of responsibility for the conduct of education. In colonial times and 
the early days of the Republic, voluntary secular groups, religious bodies, and 
the family were largely responsible for maintenance of schools and imparting 
knowledge to new generations. While each of these elements is still signific ant 
in our total effort. for more than a century the role of the public agency has 
become increasingly important in the total undertaking. 

This shift from private to public responsibility was followed by a redistribu- 
tion of relative responsibility between the local community and the States. With 
the general acceptance of universal education during the 19th century, and the 
vast expansion of school programs in the 20th century, State governments were 
obliged to take an increasing interest in providing guidance and leadership in 
setting up minimum standards and in asSuming a growing share of the financial 
support of the economically disparate local communities. Later. changes in 
technology brought about a shift in the incidence of the market, of community 
consciousness, and of public opinion. With this trend toward a new sense of a 
national community came a corresponding growth of Federal participation in 
education. These programs, designed for different purposes and involving 





¢ Established pursuant to Public Law 107, approved July 10, 1953. 
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varying degrees of Federal control, provided a considerable amount of con- 
troversy. The isSues implicit in that dispute provide the focus for this inquiry. 

These changes in the distribution of responsibility for education have been 
accompanied in the later years by a revolution in fiscal policy. The Federal 
Government has assumed sources of tax funds formerly available to States and 
localities. Whereas 20 years ago State and local government tax collections 
constituted three-fourths of all tax collections in the United States, today the 
Federal Government receives and dispenses three-fourths of the total. While 
stemming from circumstances outside of the educational system, this trend in 
the Nation’s fiscal structure has necessarily materially affected the general 
redistribution of educational responsibility.’ 


In its report to the President, dated June 20, 1955, the Commission 
on Intergovernmental Relations, made the following recommenda- 
tion respecting the continuation of State responsibility for 
education: § 


The Commission recommends that responsibility for providing general public 
education continue to rest squarely upon the States and their political sub- 
divisions. The Commission does not recommend a general program of Federal 
financial assistance to elementary and secondary education, believing that the 
States have the capacity to meet their educational requirements. However, 
where, upon a clear factual finding of need and lack of resources, it is demon- 
strated that one or more States do not have sufficient tax resources to support 
an adequate school system, the National Government, through some appropriate 
means, would be justified in assisting such States temporarily in financing the 
construction of school facilities—exercising particular caution to avoid inter- 
ference by the National Government in educational processes or programs. 


The following members of the Commission dissented to this recom- 
mendation: Senators Hubert H. Humphrey and Wayne Morse and 
Representative John D. Dingell. Their dissenting statement reads 
as follows: ® 


We see no objection in principle and no sound reason to fear Federal aid for 
school construction or for the support of general elementary and secondary 
education. We believe that the needs of the Nation for an educated citizenry and 
the just claims of every child to a fair chance to get an adequate education out- 
weight the arguments in favor of complete State and local support for education. 

Congress recognized the interest of the National Government in the problems of 
school construction by passing Public Law 815 in 1950. Pursuant to the authority 
of this act, the Office of Education conducted a comprehensive survey concluding 
that there was a nationwide need for 312,000 additional classrooms in 1952 to 
house nearly 9 million pupils at a cost of about $10.6 billion. Moreover, in the 
next 5 years, it is estimated that approximately 720,000 public elementary and 
secondary classrooms and related facilities will be needed at an estimated cost 
of about $28 billion. 

We agree with the Commission's recognition of the paramount importance of 
education to the national interest. In view of this importance, we do not feel 
that the solution to the urgent education needs should be postponed until the 
States correct their economic and constitutional limitations. We do not believe 
the Commission is justified in establishing a more rigid standard for a Federal 
grant-in-aid program in education than it has applied to other programs of lesser 
importance to the national interest, 


In provisions for secondary vocational courses basic to professional 
training in science, engineering, and some other fields, Federal, State, 
and local relationships have been particularly close. All three levels 
of government have contributed to the program of vocational educa- 
tion carried out under the Smith-Hughes and George-Barden acts. 

This program started out with State-local matching of Federal 
funds, but the State-local percentage of support has markedly in- 





™Study Committee Report on Federal Responsibility in the Feld of Education submitted 
to the Commission on Intergovernmental Relations, June 1955, p. 16. 

® Report of the Commission, p. 104, 

®Ibid., pp. 195, 196, 
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creased. In = al 1956 the State-local contribution, for the country as 
a whole, was $4.30 for each dollar of Federal funds—$2.44 of the $4.30 
was local money and $1.86 was State money. Thus, in 1956, this job 
might be considered as havi ing been done finane ially by the local, State, 
and Federal governments in the order of $2.44, $1.86, and $1, 
respectively.” 

Basic in the philosophy of vocational education is the belief that it 
should be founded upon a job analysis of the occupations in which the 
training is to be given. The States and communities have together 
set up machinery for making such analyses responsive to changes in 
occupational trends. Genet rally State and local people connected with 
vocational education have shown sensitivity to the changing needs for 
manpower in the various fields in which training is given. An evi- 
dence of such sensitivity has been the increasing use of advisor y groups 
including representatives of management and labor. 


D. HIGHER EDUCATION 


1. The States and higher education 


Generally the colonial governments and early State governments 
nurtured the private colleges within their jurisdictions. However, 
the constitutions of some of the States provided for institutions of 
higher education, which these States soon established. 

Each of two State universities has claimed, on different grounds, to 
be the oldest in the United States. The University of Georgia was 
chartered in 1785, but it did not open until 1800. The University of 
North Carolina was chartered in 1789 and opened in 1795." 

Grants of land from the Federal Government aided the establish- 
ment of many of the 21 State universities which antedate the Civil 
war.” 

All of the State-supported institutions of higher education grew 
slowly. Most of them did not receive very encourging support from 
State legislatures until after the Civil War. The devastation from 
invasion and the travails of reconstruction in the South delayed the 
growth of the institutions in that area, but generally the universities 
began to flourish with the return of peace. 

About 1885 the State universities began turning their attention to 
serving and advancing the welfare of the State. By 1900 they were 
becoming truly service institutions in a democratic society. Since 
then enrollments at the State universities have grown by leaps and 


bounds. ‘The States have put many millions of dollars into these 
institutions— 


believing in them as the creators of advanced public opinion and as training 
schools for the future leaders of the State.” 


The land-grant college movement initiated by the Morrill Act of 
1862 brought higher education closer to the needs of the people. In 


Data compiled In the U. S. Office of Education from the annual reports of State 
board for vocational education. Figures do not generally include overhead costs such 
as those for equipme nt, heat, light, ete. 

The “University of the State of New York” was established in 1784 as a supervisory 
body for all education in that State, private and public. The State Education Department 
is a part of this organization. New York h as no single institution designated as its 
university. The Encyclopedia Americana, 1952, vol. XXV, pp. 525-526 

122 American Council on Education. Americ: an Universities and Colleges, 1956, p. 14. 

#3 Encyclopaedia Britannica, 1952, vol. 7, p. 905. 
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an address delivered in Washington on April 4, 1957, President Ejisen- 
hower referred to the State and local support and direction of these 
institutions. He said: 

* * * T remind you that the great colleges and universities that sprang up 
under Lincoln's college land-grant bill were not Federal projects. By no means. 
Most of the capital and organization for these institutions was provided by the 
States themselves, 

* * x * * * * 

At present, the land-grant colleges and universities receive most of their 
support and all of their direction from local citizens.“ 

Public provision for the training of teachers in secondary-level 
academies began with the founding by Massachusetts of a State Nor- 
mal School in 1839. Other States also established such institutions. 
In 1855 the State University of Iowa established the first chair of 
education still in existence. Generally the teachers’ colleges of today 
developed out of the old normal schools.” 

Little attention was given to technical education until after the 
Civil War. The Massachusetts Institute of Technology opened in 
1865. After the launching of the land-grant college program the 
States began establishing institutions or new dep: irtments in existing 
institutions in the several branches of engineering. 

Recognizing the increasing importance of education in all fields, 
some States have established professional schools of medicine and 
institutions for training in other professional fields besides those 
already mentioned. 

Besides providing for a variety of public institutions of higher 
education, the States have granted private colleges and universities 
a number of privileges and exemptions. 

State financing and administration of higher education has been an 
evolving process. In recent years changes in State government organ- 
ization and machiner y have markedly, affected higher education in 
most of the States. Generally there has been a tendency toward a 
closer relationship of the State institutions of higher education to the 
State government, with more centralized financial supervision. 


2. Local administration of higher education 


Local government administration of higher education in the United 
States began modestly, with municipal institutions. Only 2 of the 
20 municipally controlled colleges and universities now in operation 
were established pe ior to 1860. The oldest is the College of Charleston, 
in Charleston, S. C. Chartered in 1785 as a private institution, it 
became a municipal institution in 1837. The second oldest is City 
College, which was founded in 1849—the first of four units of the 
college of the city of New York. By providing free or low-cost 
higher education to local residents, municipal colleges and universities 
have enabled many persons to obtain academic degrees who might not 
otherwise have been able to do so. 

In 1892 a new idea in education was introduced at the University 
of Chicago with organization of the Liberal Arts College into an upper 
and lower division. In 1896 the lower division was given the name 


P 4 Text of President’s address to the National Education Association, New York Times, 
pril 5, 1957, p. 16. 


% The Council of State Governments. Higher Education in the Forty-eight States, 1952, 
pp. 16-17. 


46 Encyclopaedia Americana, 1952, vol. 9, p. 623. 
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“Junior College”. This term came into widespread use when the 
California Legislature authorized the establishment of junior colleges 
in the public-school system. 

One of the most important developments in education in the 20th 
century has been the growth of public junior colleges throughout the 
Nation. This development has been largely in response to the demands 
of modern technology. It has been stimulated also by a growing 
public respect for education beyond the high school. These and other 
influences have increased the demand for local provision of education 
at least at the junior-college level. 

The increase in numbers of junior colleges within the last few 
decades has been phenomenal. In 1915 there were only 19 public insti- 
tutions of this kind, with a total enrollment of 592 students. By 
1927 there were 136 public junior colleges enrolling 20,145 persons. 
The American Association of Junior Colleges has currently listed 363 
public junior colleges with a combined enrollment of 683,129 students.** 

While some of these institutions are maintained by the States, the 
majority are operated by cities and school districts in close connection 
with the public high schools. 

Over half of the State legislatures have passed laws affecting public 
junior colleges. Some of these measures have provided specifically 
for local administration of these institutions, and the legislation in 
most of the other States generally implies local administration of the 
junior colleges. 

In at least 13 States—Arizona, California, Colorado, Florida, Idaho, 
Tilinois, Iowa, Michigan, Mississippi, Missouri, New York, Texas, and 
Washington—public junior colleges are supported in part from “State 
aid”, that is from State sources of revenue. Generally States have 
established certain prerequisites for the receipt of this assistance. In 
some cases the requirements are minor, such as the submission of an 
annual report to the State superintendent of public instruction or the 
average daily attendance of a specified number of students taking 
college-grade courses. Such requirements, of course, represent some 
measure of State control over the institutions. 

Most junior colleges have a stated philosophy of seeking to bring 
free, or practically free education to the students they enroll. The 
common practice is nevertheless to charge students tuition or general 
fees. State laws are generally silent on this matter or else are per- 
missive to the charging of student fees. However, in spite of charg- 
ing such fees the public junior colleges, like the municipal degree- 
granting institutions, probably are providing post-secondary educa- 
tion to many young people who would be unable to live away from 
home or for other reasons would not live away from home, to obtain it. 
By adjusting their program to local needs and to the needs of the large 
nla of their students who will terminate their higher education 
ocally, and by emphasizing vocational education, America’s locally 
controlled junior colleges are making a major contribution to the 
development of technical and professional manpower. 

3. Intergovernmental relations 

Generally the municipal degree-granting colleges and universities 
have been administered by the municipalities quite independently of 
State authority. 





17 American Association of Junior Colleges, Junior College Directory, 1957, p. 4. U.S. 
Office of Education figures are lower, making certain exclusions. 
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The variations of State-local relationships in the financing and 
control of public junior colleges have been highlighted in the preced- 
ing historical sketch. The following list of types of special legis- 
lation affecting junior colleges that have been enacted by 20 States will 
further illustrate the variety of such relationships between the State 
and local governments.” 


Type of legislation State 
Established specific, State-controlJed, junior Arkansas, New Mexico, New 
colleges. York, North Dakota, Okla- 


homa, Texas, Utah, and West 
Virginia. 
Authorized junior colleges to be established as Georgia, Louisiana, Montana, 


a part of, or to become part of, the State New York, Oregon, Pennsyl- 
university or State system of higher edu- vania, Tennessee, Virginia, 
cation. and Wisconsin. 


Authorized establishment of specific, local Georgia, North Carolina. 
public junior colleges, 

Converted a 4-year university to a quasi-pub- Indiana, 
lic junior college. 

Appropriated State funds to support a speci- Maine. 

fic private institution. 

Appropriated a special fund in budget of Maryland. 

State public schools for junior college 

purposes. 

Established area college centers to meet emer- Pennsylvania, 
gency need for education of veterans. 
Authorized counties to provide physical Wisconsin. 

plant facilities for State university exten- 

sion centers. 

In many instances public degree-granting colleges and universities 
in different States have entered into bilaterial agreements for the estab- 
lishment of stronger academic programs. Several interstate compacts 
have also been formed for this purpose. The first of these was the 
Southern Regional Board compact of 1948. 

Some of the Federal-State relationships in higher education have 
been pointed out in the preceding chapter dealing with the history of 
Federal participation in manpower development. Generally Federal- 
State-local relations in this field have been on the basis of the prin- 
ciple of Federal aid. On the other hand, the Federal Government has 
been largely dependent upon the State and local governments to make 
provisions for the training of scientific, engineering, and other pro- 
fessional manpower adequate for the national needs. 

Throughout the history of the country there has been little shift- 
ing of responsibility for public higher education among the several 
levels of Government. That responsibility has been continuously dis- 
charged principally by the State and local governments, and princi- 
pally remains in them. 


18 Bogne, Jesse P. (editor). Amercan Junior Colleges. American Council on Education, 
1956, p. 28. 
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PART III. DIGEST OF STATISTICS AND OPINIONS 
CHAPTER VI 
DIGEST OF RELEVANT STATISTICAL STUDIES 


A. INTRODUCTION AND SUMMARY 


A detailed, mainly statistical, report on Engineering and Scien- 
tific Manpower in the United States, Western Europe, and Soviet 
Russia; prepared in the Legislative Reference Service by Harris 
Collingwood, was printed in March 1956, for the use of the Joint 
Committee on Atomic Energy. That report contains data from 
identified sources, for periods as recent as the academic year 
1954-55, with some estimates and projections for later years. 

Beginning with a digest of that report, this chapter brings to- 
gether, digests and summarizes other selected, statistical studies, 
mostly published in 1956, relating to various aspects of the techni- 
cal and professional manpower development problem. The chap- 
ter also points out some of the implications of these studies in 
relation to the problem. 

The total statistical picture is not entirely clear, because neither 
the reports here reviewed nor some others bearing on the subject 
are altogether in agreement, and none of the studies is fully 
comprehensive of the whole issue. More extensive original in- 
vestigation would be required to highlight all of the statistical 
facets of the complicated technical and professional manpower 
development question. 

It is the purpose of this chapter summary to impart a general 
conception of some of the various aspects of the situation as they 
appear from the research reports here considered. 

United States-U. S. S. R. comparisons.—According to data con- 
tained in the aforementioned report by Harris Collingwood, at 
the end of 1955 Soviet Russia had about 800,000 graduate engineers 
and scientists—a greater number than the United States, and 
more than three-fourths the number in the United States and 
Western European nations together. In 1954 Soviet Russia 
graduated 103,000 scientists and engineers, about 7,000 more than 
the United States and 15 countries of Western Europe. In 1955 
there were about 3,190,000 students enrolled in Soviet institutions 
of higher education as against approximately 2,795,000 in the 
United States. The enrollment of 226,000 engineering students 
in Soviet institutions contrasted with the enrollment of only 
156,000 in the United States. 

According to a report published by the National Science Foun- 
dation in August 1956, living graduates in all scientific fields in 
1955 numbered 1,536,000 in the United States and 1,158,000 in the 
U.S.S.R. These figures included 575,000 engineers in the United 
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States and 555,000 engineers in the U. S. S. R. Science field 
graduates in 1955 numbered 59,000 in the United States and 
126,000—over twice as many—in the U. S. S. R. In the United 
States 22,600 of the science graduates of that year are engineers, 
and in the U. S. S. R. 59,000 of the 1955 science graduates are 
engineers. 

(For information concerning the different sources of these data, 
the reader is referred to the two identified reports, which are 
available to Members of Congress.) 

Need for scientists—A study made by the B. F. Goodrich Co. 
in 1956 led to the conclusion that we will still have a shortage of 
about 100,000 scientists and engineers in 1967, unless steps are 
taken to boost the present rates of graduation. 

Demand for engineers.—A survey by the Engineers Joint Coun- 
cil indicated a rise in demand for technicians and for engineering 
graduates in 1956 substantially greater than in any other year 
since 1951. 

Employment of scientists—A National Science Foundation 
study published in 1956 showed the employment profile of more 
than 94,000 scientists in the National Register of Scientific and 
Technical Personnel in the academic years 1954-55 was: (1) More 
than 92 percent of the scientists employed; 3 percent on active 
military duty; and the remaining 5 percent engaged as full-time 
graduate students, retired, or for other reasons not employed. 
The annual professional salary of only half of the employed 
scientists was more than $6,525. 

Trends in employment and training.—In 1956 the National Sci- 
ence Foundation reported findings from a study of trends in 
employment and training, including these: Workers in science 
and technology are a relatively small but rapidly growing seg- 
ment of the labor force. 

Needs for highly trained scientists and engineers may exceed 
even the anticipated increase in graduations. 

High-school enrollments in science and mathematics.—The 
United States Office of Education has labeled “erroneous” some 
recent public statements concerning the paucity of study of sci- 
ence and mathematics in the Nation’s high schools. The Office 
has published data showing larger enrollments in these fields but 
has pointed out that the data do not imply that the number of 
students pursuing mathematics and science courses is sufficient. 

Career choice by top students.—Data collected by the National 
Association of Secondary School Principals indicate that rela- 
tively large numbers of high school seniors ranking high scho- 
lastically are choosing careers in fields in which there are national 
shortages of personnel, but that the figures do not offer great 
hope for reduction of the teacher shortage. 

College enrollments and degrees.—In 1956 the United States 
Office of Education published data leading to conclusions, among 
others, that: (1) Students are not being attracted to teaching and 
engineering in the numbers desirable, and (2) the larger increases 
in engineering enrollments within the last several years may not 
be large enough to provide a prompt solution to the problem of 
the engineer shortage. 
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College enrollment plans.—In December 1956 the Association 
of American Colleges reported data showing, among other things, 
that: A 20-percent increase in enrollment is all that can be ex- 
pected of 4-year liberal arts colleges in the next 5 years unless 
they obtain speedy and substantial increases in financial support 
not now foreseen. 

Teacher supply and demand.—The National Educational Asso- 
ciation has published data showing an expected shortage of 
180,000 qualified elementary and high-school teachers in the school 
year 1956-57. Data compiled by the association concerning the 
teacher supply and demand in degree-granting institutions indi- 
cated shortages in all teaching fields, but particularly in the 
physical sciences and in mathematics. 

Teacher’s salaries.—In a 1956 publication containing data on 
college teacher’s salaries the Research Division of the National 
Education Association drew attention to low salaries as the princi- 
pal contributing cause of the teacher shortage in general. The 
publication gave the median annual salary for all college teachers 
in the representative group studied as being $5,243. 

Other studies —Among findings of other research studies re- 
lating to the question of technical and professional manpower 
development are: The Nation is producing enough persons 
competent for higher education to meet the demands for special- 
ization in all fields. Provision for sufficient number of scholar- 
ships would probably cause three-fourths instead of only one-half 
of the top 27 percent of high school graduates to enter college. 
The principal-reason for college dropout after the first year is 
financial difficulties. The GI bill turned out to be a wise invest- 
ment in the Nation’s most important resource—people. 


B. ENGINEERING AND SCIENTIFIC MANPOWER 


Following is a digest of the Collingwood report, identified earlier 
in this chapter. 

As of the end of 1955, the United States had between 710,000 and 
760,000 graduate engineers and scientists; and the United States and 
the countries of Western Europe together had between 1,135,000 and 
1,195,000 graduates and persons of comparable training in science and 
engineering. It is estimated that Russia has about 800,000—a greater 
number than the United States, and more than three-fourths the 
number in the United States and Western European countries 
combined. 

In 1954, the colleges and universities of the United States granted 
first professional or bachelor’s degrees to 22,236 in engineering, and 
31,168 in the science subjects grouped under agriculture, biology, 
mathematics, and the physical sciences. Degrees in engineering may 
reach 50,000 by 1964, but meanwhile civilian and military needs are 
steadily increasing. Even now, to replace normal losses, provide for 
research and for expected technical discoveries, and to maintain a 
state of partial mobilization for defense, the United States needs be- 
tween 30,000 to 39,000 new engineers each year. The Western Euro- 
pean countries will need about the same number. Nowhere in the free 
world are these needs being met, nor have they been met during the 
last 4 or 5 years. 
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In 1954 accredited colleges and universities in the United States S 
and 15 countries of Western Europe graduated 51,262 new engineers 59 
against a need for 65,000 to 75,000, In the same year Soviet institu- Ww 


tions graduated 53,000. In 1954 the United States and Western 
Kurope produced 45,502 new scientists other than engineers, while F 
Soviet institutions graduated 50,000. The combination of these 2 


SC 
groups gave Soviet Russia 103,000 new engineers and scientists or 01 
about 7,000 more than the number graduated from colleges and uni- 
versities in the United States and Western Europe in that year. ~ 

Allen W. Dulles, Director of the Central Intelligence Agency, has fi! 
predicted that for the years 1950-€0 the Soviets will ‘graduate 1,200,000 k 
in the sciences, while the United States will gr aduate 900,000. This . 


supports Representative Melvin Price, chairman of the Subcommittee 
on Research and Development, Joint Committee on Atomic Energy, 
who warns: “From here on, the Russians show promise of widening I 
the difference—and to our disadvantage.’ 

There are altogether about 3,190,000 students enrolled in some 4,900 
Soviet institutions of higher edueation as contrasted with 2,794,708 
students enrolled in 1,678 colleges and universities in the United States 
and Western Europe. The 266,000 engineering students enrolled in 
Soviet institutions are in sharp contrast to the 156,000 in United States 
institutions. 

The training given Soviet engineers and scientists compares favor- 
ably with the best in the United States and Europe. Doctrinal dom- 
ination of technical education, rigidity of subject matter and stereo- 
typed teaching appear as weaknesses in the Soviet system. In con- 
trast to this the United States is suffering declines im the teaching of 
physical sciences in secondary schools, loss of enrollment between high 
school and college, and dropout of able students after college entrance 
and prior to graduation. 

Among the remedies which have been urged, consideration may be 
given to those by President John T. Rettaliata of the Illinois Institute 
of Tec hnology. He proposes an immediate adjustment of high school 
programs to meet the requirements of accredited colleges of science 
and engineering, more effective high school counseling on the advan- 
tages of a college education, more scholarships for w vorthy students, 
expanded use of labor: atory classroom facilities now available in the 
colleges and universities, and further adjustments on the military 
draft policies as they affect college students. 

In achieving these and other means of correction and improvement, 
Representative Price has declared that: 

The emphasis must be on Federal leadership because nothing else will do. 
Only the Federal Government has the resources and prestige to produce a 


swift new emphasis on the training of an adequate number of qualified young 
people in the engineering and scientific fields. 


C. UNITED STATES—U. S. S. R. SCIENTIFIC PERSONNEL 


On August 3, 1956, the National Sei ‘lence Foundation issued compara- 
tive figures on United States-U. S. S. R. scientific personnel. Among 
other findings, the F ‘oundation reported th: it: 

More than twice as many students in science fields were graduated in 
the Soviet Union in 1955 as were graduated in the United States. 


1U. S. Congress, Joint Committee on Atomie Energy. Engineering and Scientific Man- 


power in the United States, Western Europe, and Soviet Russia (84th Cong., 2d sess., Joint 
Committee print, March 1956, 85 pages). 
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Science field graduates in the Soviet Union totaled 126,000, of which 
59,000 graduates were in engineering. In the United States the total 
was 59,000 science field graduates, of which 22,589 were in engineering. 

In issuing these estimates, the Director of the National Science 
Foundation warned that such overall comparisons of scientific per- 
sonnel in the two countries should be viewed with caution. He pointed 
out that— 

The people represented by the data under discussion live in vastly different 
social, political, and economical frameworks. The figures themselves are drawn 
from different demographic bases. These differences result, not only in different 
kinds of training in the two countries and in subsequent utilization of trained 
personnel, but they also result in intangible individual differences that do not 
lend themselves to comparison. 


The following data compiled by the Foundation compare in very 
broad terms the number of scientific personnel in the two countries. 


Comparison between United States and U.S. 8. R. scientific personnel 
UNITED STATES U.S. S. R. 


1. Living graduates in all scientific 1. Living graduates in all scientific 
fields (with first-level degrees), fields (roughly equivalent to our 
1955: first-level degree), 1955: 

1,536,000 (natural science, psy- 1,158,000 (engineering, agricul- 
chology, agriculture, and engi- ture, science teachers, univer- 
neering) sity graduates in science, and 

of which— other science) 

575,00 were engineers of which— 

555,000 were engineers (535,000 
engineers by rigid criteria— 
excludes 31,000 others in- 
cluded below—20,000 agricul- 
tural engineers) 

2. Science fields graduates, 1955: 2. Science fields graduates, 1955: 

59,000 graduates (first-level de- 126,000 graduates in all scientific 
grees in all scientific fields in- fields (including agriculture), 
cluding agriculture, repre- representing 49 percent of to- 
senting about 20 percent of tal graduates— 
total first-level degrees) 61,000 engineering 

20,000 agriculture 
25,000 science teachers 
10,000 university graduates 
in science 
10,000 other science 
of which— 

59,000 graduates were in engi- 
neering (57,000 engineers by 
rigid criteria—2,000 agricul- 
tural engineers) 


of which— 
22.600 graduates were in engi- 
neering (first-level degrees) 


3. Persons with advanced degrees, 3. P 


1955: 
114,600 living doctors of philos- 
ophy in all fields 


of which— 

61,800 living doctors of philos- 
ophy were in science and engi- 
neering—natural science, bio- 
logical science, psychology, 
mathematics, agriculture 


ersons with advanced degrees, 
1955: 

80,000 to 85,000 living “candi- 
dates” (roughly equivalent to 
our doctor of philosophy de- 
gree in all fields 

9,000 to 9,500 advanced doctor’s 
degrees in all fields 

89,000 to 94,500 total 

of which— 

60,000 to 68,000 “candidates” in 
science 

6,000 to 6,700 advanced doctor’s 
degree in science 

66,000 to 74,700 total 
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Comparison between United States and U.S. 8. R. scientific personnel—Con, 
UNITED STATES U. 8. 8.3. 


4. Teachers, 1955: 4. Teachers, 1955: 


1,360,000 teachers at all levels 

181,000 teachers in higher educa- 
tional establishments 

1,164,000 teachers in elementary 
and secondary schools 


1,900,000 teachers at all levels 

120,000 teachers in higher edu- 
eational establishments 

1,600,000 teachers in regular pri- 
mary and secondary schools 


747,000 in elementary schools (1,733,000 teachers in all pri- 


and kindergarten mary and secondary schools) 
417,000 in secondary schools 700,000 in primary schools 

(plus 15,000 teachers in other (grades 1 to 4 of the 10-year 

elementary and _ secondary school) 

schools for special purposes ) 900,000 in secondary schools 


(grades 5 to 10) (in addition 
about 180,000 teachers were in 
semiprofessional schools or 
tekhnikums and trade schools) 


130,000 to 140,000 science and 350,000 science teachers in sec- 


mathematics teachers in high ondary schools (includes 70,- 
school, 1955 0CcO to 100,000 teachers of 
mathematics) 
5. Student enrollment, 1955-56: 5. Student enrollment, 1955: 


7 


2,721,000 total enrollment in in- 


1,865,000 total enrollment at 
stitutions of higher education 


higher educational establish- 
ments 
. Number of graduates from higher 
educational institutions (equiva- 
lent to our first-level degrees) : 
287,000 265,000 

It can be seen from the table that the fields covered in the esti- 
mates of the number of living graduates in all scientific fields (with 
first-level degrees) and in the number of graduates in 1955 are not 
strictly comparable. The United States data cover the fields of nat- 
ural science, psychology, agriculture and engineering. The Soviet 
data inc lude engineering, agriculture, science teachers, and university 
graduates in science. Psychology was included in the United States 
data but excluded in the Soviet data, because although there are sub- 
stantial numbers of psychologists here, in the Soviet Union there are 
very few. Secondary school science teachers with higher education 
were included in the Soviet data because they are trained as such. 
(Not all of the science teachers in the Soviet elementary and second- 
ary schools have higher education.) The Foundation dise overed that 
it was not feasible to collect similar statistics on United States science- 
teacher training, because elementary and secondary schoolteachers fre- 
quently receive degrees i in the field of educ ation, and college and uni- 
versity teachers receive degrees in a field of science. 

In the United States, graduates i in science may not necessarily be 
employed within the field in which they received their education, but 
in the Soviet Union they are likely to be. Our own supply should 
therefore be viewed as a potentiality, and the Soviet Union as more 
nearly an actuality. Of the total number of individuals holding ad- 
vanced degrees in the two countries, a considerably higher proportion 
are in science and engineering in the Soviet Union than in the 
United States. 

In making these comparisons, as well as comparisons of the number 
of teachers and of student enrollment, it should be noted that the edu- 

cational system in the two countries are not comparable and that 


6. Number of first-level degrees con- 
ferred in 1954-55, all fields: 
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there is a much greater diversity among fields of educational attain- 
ment in this country. Here the stress is on general education, a 
cialization being reserved for higher levels of education, with only 
limited amount of specialization at the secondary-school level. In the 
U.S. S. R., the reverse is the case, and even at the secondary-school 
level great stress is placed on specialized technical education. There 
is also a great difference in the structure of the educational systems. 

In the Soviet Union, primary and secondary education is given in 
10-year schools. Semiprofessional education is given in “tekhni- 
kums,” which are purely specialized schools. U niversities and in- 
stitutes comprise most of the higher educational establishments, and 
even these are highly specialized as compared with our own higher 
educational institutions. While the trend over the past few decades 
in the Soviet Union has been toward more technical education in order 
to satisfy the demands of industrialization, the United States has 
recognized the desirability of infusing technical education with a 
broader social and humanistic outlook. 


D. NEED FOR ENGINEERS AND SCIENTISTS 


In 1956 the B. F. Goodrich Co. made a survey of the national need 
for engineers and scientists, with projections to 1967. Some of the 
findings reported from the survey were: 

U nless we persuade more college freshmen to major in science and 
engineering, we will still be 100, 000 short of our needs for scientists 
and engineers by 1967. After that the deficit will gradually diminish 
from effects of the increased postwar birthrate. 

Assuming the supply and demand are now in balance, we can pre- 
vent a shortage by Sondtions the rate of science graduates from the 
present 186 per 1 000 students e: irning first degrees to a new rate of 
205-215 per 1, 000 for the next 10 years. 

Another solution to the immediate shortage would be getting a 
larger number of high-school graduates into college. 

In 1950 we were producing new scientists and engineers at the rate 
of 250 per 1,000 college graduates. By 1955 the rate had dropped 
to 186.5 

Indicating the increased demands of our technological society, the 
number of scientists and engineers per 10,000 persons employ ed grew 
from 57 in 1930 to 148 in 1956. In the same period the ratio of scien- 
tists and engineers to the total population grew from 21 to 57.* 


E. DEMAND FOR ENGINEERING GRADUATES 


A recent survey by the Engineers Joint Council provides informa- 
tion indicating trends in the employment of engineering graduates. 
The survey, reported in October 1956, was carried out with staff 
assistance from the Engineering Manpower Commission. 

The following conclusions, extracted in substances from the report, 
are based upon questionnaire replies from 414 industrial and govern- 


2National Science Foundation. (Press release 157, August 3, 1956.) 

8 According to information obtained from the Scientific Manpower Commission in the 
academic year 1955-56 there were 212 per 1,000 students earning first degrees in science 
and engineering. 

*The Shortage of Engineers and Scientists. How It Will Grow Until 1968. (Steel, 
Dec, 10, 1956, p. 101.) 
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mental organizations employing in January 1, 1956, a total of 140,44¢ 
engineering graduates, or about 25 percent of the estimated total num- 
ber of engineering eraduates then in the United States. 

The organization reported having need for net accessions (total of 
all new hires minus losses) numbering 20,125 by December 31, 1956, 
or a need for total employment of 160,571 engineering graduates by 
that date. However, these organizations were expecting their net 
accessions to number only 14, 162, bringing their total employment of 
graduate engineers on December 31, 1956, to 154,608. 

Comparison of these figures with similar data reported for pre- 
vious years indicates a rise in demand for engineering graduates in 
1956 substantially greater than in any other year since 1951. How- 
ever, the data gave little indication that engineering demand is accumu- 
lative over the year. It is obvious that organizations have learned to 
perform satisfactorily with undercomplements of engineering per- 
sonnel. Nevertheless, the data seem to warrant the assertion that 
graduation of between 35,000 and 40,000 engineers in 1956 would have 
considerably eased the situation. 

The situation revealed by the survey does not have implie: ations for 
the intermediate future. It is expected that for the next 3 years the 
engineering graduating classes will average about 35,000 a year. Such 
increase in the size of graduating classes, together with a somewhat 

reduced technological momentum, may ease the shortage. On the 
other hand, rapid growth in technological activity would leave little 
hope for numerical relief. 

The survey showed the demands for technicians to be roughly com- 
parable to the demand for engineering graduates. It yielded evi- 
dence of company efforts to relieve the shortage of engineering knowl- 
edge by better utilization of the talents of both technicians and engi- 
neers.° 

F. EMPLOYMENT OF SCIENTISTS 


In November 1956 the National Science Foundation reported in 
detail the “employment profile” of more than 94,000 scientists listed in 
the National Register of Scientific and Technical Personnel, 1954-55. 
In substance, the d: ata showed that more than 92 percent of the scien- 
tists were employ ed, 3 percent were on active military duty, and the 
remaining 5 percent were full-time graduate students, retired, or for 
other reasons not employed. 

The numbers of scientists in the register, number employed, and 
percent employed, by fields, 1954-55, were as follows: 





} | 
Number in | Number em-| Percent em- 
register ployed ployed 








Pe Ce SE SR ts ca cares s 94, 321 | 86, 729 91.9 





DIINO, 6 oir atin eee es 433 | 350 80.8 
Biologists : 16, 303 | 15, 159 93.0 
Chemical engineers. 6, 710 6, 570 97.9 
PRD OE LEE ae. 26, 982 | 25, 883 95.9 
Geologists a Se Da a Os Ee aie 11, 831 | 11, 132 94. 1 
UI a tuck ee dani be eee eee 5, 445 | 5, 153 94.6 
Ie a ee ee 3, 211 1, 932 60. 2 
ee ee ee 11, 244 9,815 87.3 
TES, TEE INE SELES EE ae Pe 12, 162 10, 735 88.3 





_5 Demand for Engineering Graduates in 1956, (Electrical Engineering, October 1956, pp. 
886-889.) 
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Of a total of 85,146 employed scientists (in all fields) who reported 
their ages, the median age was 38 years. 

About half of the employed scientists in the register held jobs in 
industry. Industry employed nearly 90 percent of the chemical engi- 
neers, about 70 percent of the chemists and geologists, nearly ‘45 
percent of the physicists and 34 percent of the mathematicians. 

Salary information was obtained for about 47,000 employed scien- 
tists in the 1954-55 register. The annual professional salary of half 
of these was more than $6,525. Half of the physicists were receiving 
more than $7,275 annually.® 


G. TRENDS IN EMPLOYMENT AND TRAINING 


A statistical study of trends in the employment and training of 
scientists and engineers was published by the National Science Foun- 
dation in May 1956. Major topics considered and findings with 
respect to them included: 

1. Growth of science and technology 

Workers in science and technology are a relatively small but rapidly 
growing segment of the labor force. In 1870 the ratio of workers in 
the labor force per worker in science and technology was over 1,000 
tol. In 1950 the ratio was only about 113 to 1. 

2. E'mployme nt and training data 


Private industry employs nearly two-thirds of our estimated 250,- 
000 natural scientists and about three-fourths of our estimated 700,000 
engineers. 

About 10 percent of our young people graduate from college. More 
than half of those of higher intelligence (top one-fifth of their age 
group) do not enter college. The unrealized potential in this high- 
ability noncollege group is a challenge to any program aimed at 
increasing the numbers and improving the quality of the Nation’s 
scientific and technical personnel. 

Due to population growth and a higher rate of college enrollments, 
there has been a continuous rise in college graduations during the past 
half century. 

About 25 percent of the men and 6 percent of the women who grad- 
uated from college in 1955 majored in science or engineering. Since 
1900 the proportion of college graduates trained in natural science 
has tended to decrease and engineering to increase. Our college grad- 
uates come from public and private institutions in about equal numbers. 


3. Future educational trends 


College enrollments in future years will grow with the increase in 
the population of college age. if present trends continue there may 
be as many as 5 to 7 million students in the Nation’s colleges and 
universities by 1970. 

Increased enrollments will result in increased graduations in science 
and engineering. At presently projected rates of graduation there 
will be between 71,000 and 87,000 science and engineering graduates 
by 1960 and between 103,000 and 113,000 by 1965. 


*Rings, BE. Eleanor. Employment Profile of Scientists in the National Register of 
Scientific and Technical Personnel, 1954-55, National Science Foundation, Scientific Man- 
power Bulletin, November 1956, 8 p. 
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4. Trends in the need for scientists and technicians 

Needs for highly trained scientific and technical personnel may 
exceed even the “anticipated increases in graduations. Future grad- 
uates in science and engineering will be required to help staff many 
expanding occupations and activities. Among these are: (1) high- 
school teaching, in which positions will nearly double by 1970; (2) 
college and university teaching, needing an increase from 196.000 
positions in 1955 to 495,000 in 1970 to accommodate larger student 
enrollments; (3) research and development, for which expenditures 
are expected to grow from $5.5 billion in 1955 to $8.1 billion in 1970; 
(4) engineering jobs, expected to increase from 700,000 in 1955 to 
1,550,000 in 1970.! 


H. HIGH SCHOOL ENROLLMENTS IN SCIENCE AND MATHEMATICS 


A basis for estimating our future supply of scientists and engineers 
lies in data on current enrollments in mathematics and science in the 
Nation’s secondary schools. High-school students now concentrating 
on mathematics and science constitute the reservoir from which future 
scientists and engineers will be drawn. 

Some widely publicized statements concerning the paucity of study 
of mathematics and science in the Nation’s schools have been refuted 
in an extensive, research report from the Office of Education, Depart- 
ment of Health, Education, and Welfare. In regard to these state- 
ments this 1956 publication said: 

This study reveals that some public statements on high-school science and 
mathematics enrollments are erroneous. For example, it has been said that 50 
percent of the public high schools offer neither physics nor chemistry. The fact 
is, however, that in 1954 the actual percentage was only about 23. It has also 
been stated that only 1 out of 22 “— school students take physics, whereas 
actually the ratio is closer to 1 out of 5. The number of pupils in chemisty has 
not declined 30 percent during the at 60 years—it has increased more than 
twentyfold. Two-thirds of the high-school pupils take algebra, instead of one- 
fourth.* 

The data basic to these conclusions were obtained from a 10-percent 
sample of randomly selected public high schools, distributed through- 
out the country, in the year 1954. The data do not imply that the 
number of students pursuing mathematics and science courses is ade- 
quate to meet the demand of our technological society for specialized 
personnel. 

Based on the grade in which the course is usually offered, the per- 
centages of enrollment in science and mathematics were found to be 
as follows: 

(1) Enrollment in biology equaled 72.6 percent of the number of 
pupils in the 10th grade. 

(2) Enrollment in chemistry equaled 31.9 percent of the number 
of pupils in the 11th grade. 

(3) Enrollment in physics equaled 23.5 percent of the number of 
pupils in the 12th grade. 

(4) Enrollment in general mathematics equaled 44.5 percent of 
the number of pupils in the 9th grade. 


™ National Science Foundation. Trends in the Employment and Training of Scientists 
and Engineers. W ashington, Government Printing Office, 1956, 23 p. 

8 Brown, Kenneth E, Offerings and Enrollments in Science and Mathematics on Publie 
High Schools. Office of Education, Department of Health, Education, and Welfare, 
pamphlet No. 118, 1956, 24 pages. 
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(5) Enrollment in elementary algebra equaled 64.5 percent of the 
number of pupils in the 9th grade. 

(6) Enrollment in plane geometry equaled 37.4 percent of the 
number of pupils in the 10th grade. 

(7) Enrollment in intermediate : algebra equaled 28.5 percent of 
the number of pupils in the Lith grade. 

(8) Enrollment in trigonometry and in solid geometry equaled 
approximately 13 percent of the number of pupils in the 
12th grade. 

Some other findings from the study were— 

(1) Of those schools with 10th grade pupils, 89 percent offered 
biology. 

(2) Those schools without biology were small ones enrolling 
only 3.3 percent of all 10th grade pupils. 

(3) Approximately half of the schools offered physics and ap- 
proximately half offered chemistry. The schools with 
neither physics nor chemistry were small ones enrolling 
only 5.8 percent of all 12th grade pupils. 

(4) General mathematics was offered by 70.8 percent of the 
schools, elementary algebra by 89.8 percent, and plane 
geometry by 78 pereent. 

(5) Only about half of the schools offered solid geometry and 
trigonometr y- 

Unequal educational opportunities and unequal teacher loads were 
shown by the data on offerings, enrollments and class size. 


I. CAREER CHOICE BY TOP STUDENTS 


Information concerning choice of career by top high school gradu- 
ates was obtained from a survey completed by ‘the National Association 
of Secondary School Principals in 1956. The information was gath- 
ered from more than 12,000 young people who ranked scholastic: ally in 
the top 5 percent of their high se hool graduating classes. 

In connection with an annual scholarship competition administered 
by the National Association of Secondary School Principals, com- 
peting members of the National Honor Society (sponsored by that 
association ) discussed their career plans. The contestants were all 
seniors standing in the highest 5 percent of their respective classes in 
1956. These young people walled to questions as to what major 
courses they expected to pursue in college and what careers they had 
chosen. 

Tabulation of the results showed teaching to be the choice of the 
greatest number, with engineering, science research, and medicine 
following in the order named. The career choices, by number and 
by percentage of the total of 12,154 students, were as follows: 

















Career choice Number Percent of | Career choice Number Percent of 
total | total 

n : 7 | , 
a” ee eae 3, 654 30.0 || Government.........- 2.1 
Enginecring.........- 2, 029 16.7 |) Creative arts........- 2.0 
Science research....... 1, 304 10.7 \| POUND te. cctdcaece 1.8 
Medicine............. 1, 137 9.4 || Home economics. ..-- 1.6 
RE eccnao esas 850 7.0 Social work........-- 1.5 
VOOM dsatsunsen 777 6.4 || Miscellaneous. .-....-- 1.0 
Nursing. ; sais 479 3.9 || Agriculture. tie 8 
Communications..-.- 209 oO Ul DORE cacivunenece 25 
BNP os en acs cease 265 2.2 || 

i 
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Of the 3,654 students who expressed the choice of teaching as a 
career, only 455 are boys. These figures do not support great hope for 
reduction of the teacher shortage, since many of the cirls will give 
up their professional careers for matrimony. 


Of the 2,029 students who said that they had chosen engineering 
only 59 are girls. 


The reporters of the survey stated that lack of money annually pre- 
vents about 200,000 competent young people from going to college, 
and that a great increase in the number of sc holarships would increase 
our supply of trained personnel about 50 percent. 


J. COLLEGE ENROLLMENTS AND DEGREES 


Tn a 1956 publication giving data on college enrollments and degrees 
the Director of the Research and Statistical Services Branch of the 
United States Office of Education said in part: 


With a well-recognized and serious shortage of teachers and engineers, special 
interest attaches to the enrollment in teachers’ colleges and technological 
schools. * * * In general, the rise of enrollment in technological schools in 
the last 4 years has not been more rapid than the rise of enrollment in gen- 
eral. * * * Among teachers’ colleges the differential has been more favorable, 
though still not strong. * * * Granted that the situation is not simple, that 
universities as well as separately organized professional schools train teachers 
and engineers, and that liberal arts colleges are both a source of teachers and a 
“feeder” for technological schools, it is still difficult to resist the conclusion from 
the data that students are not being attracted to teaching and engineering in the 
numbers desirable. This is a problem of grave national concern.’ 


Another 1956 statistical report from the United States Office of 
Education pointed out that— 


The current shortage of engineers appears to be part of a general shortage in 
the professional fields, caused in part by the low birth rates of the 1930's, in 
part by an expanding economy (creating a greater demand for professional serv- 
ices), and in part by the interruption of college careers by war and military 
service. An additional factor, in the case of engineering, is the increasingly tech- 
nological nature of our economy. Rising college enrollments in certain fields, 
however, give promise of some improvement in the manpower situation. Thus, 
the annual increase in engineering enrollment from 1951 to 1955 have been 6.6, 
9.5, 10.9, and 13.4 percent, respectively. These are large increases, even if 
not large enough to provide a prompt solution to the problem of the engineer 
shortage.” 


The following projections of enrollments and degrees were released 
by the Office of Education in 1956: 


Projections of regular session enrollment in institutions of higher education in 
continental United States: 1955-56 to 1970-71 








Regular | Regular | Regular 
Academic year | __ session Academic year | __ session Academic year | session 
| enrollment enrollment | enrollment 
DO ee a 2, 996, 000 4, 212, 000 a a i a 5, 926, 000 
Oy | 3, 232. 000 4, 451, 000 SOM Se | 6, 243, 000 
ch ace | 3 450,000 4, 657, 000 OID | 6, 443, 000 
ic ccin cone cane. 3, 623, 000 4, 860, 000 BW hecnindiamanl 6, 676, 000 
TOO ie iciiiacuamin, 3, 778, 000 5, 189, 000 | 
ST Oe wtsignceienials 3, 964, 000 5, 564, 000 | 





®U. S. Department of Health, Education, and Welfare, Office of Education. Circular 
No. 460, 1956, 46 pages. 

© U. S. Department of Health, Education, and Welfare, Office of Education, Circular No, 
468, 1956, 35 pages, 
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Projections of bachelor’s and first professional degrees to be conferred in the 
continental United States, by major categories of curricula—1955-56 to 
1965-66 














Year Total Biological | Engineer- | Healing | Physical Social | All other 
sciences ing arts sciences sciences 

325, 000 10, 200 29, 400 26, 500 11, 900 87, 800 159, 200 

347, 000 10, 900 34, 500 28, 500 12, 700 94, 400 166, 000 

392, 000 12, 300 37, 300 32, 300 14, 300 107, 400 188, 400 

421, 900 13, 200 41, 500 34, 900 15, 400 114, 200 199, 800 

437, 000 13, 700 43, 100 36, 500 16, 000 121, 500 | 206, 200 

450, 000 14, 000 44, 400 37, 800 16, 500 126, 000 211, 300 

459, 000 14, 300 5, 300 38, 700 16, 800 129, 400 214, 500 

CERES SAEs 478, 000 14, 800 47, 100 40, 500 17, 500 135, 800 222, 300 

8 SER eee 515, 000 16, 000 50, 800 43, 900 18, 800 147, 300 238, 200 

i a es ae 567, 000 17, 600 55, 900 48, 500 20, 700 163, 300 261, 000 
WOR Gein cakbivctacnceces 576, 000 17, 800 56, 800 49, 700 2 

! 


21, 000 167, 100 263, 000 





K. COLLEGE ENROLLMENT PLANS 


In December 1956 the Association of American Colleges reported 
its findings from a survey of college enrollment plans for the next 
15 years. The survey covered plans of 515 liberal arts colleges—69 
percent of all liberal arts colleges in the United States. 

These institutions gave estimates of the numbers of men and women 
they would be willing to accept as full-time students in 4-year under- 
gradute courses in the liberal arts and sciences in the academic years 
1960-61, 1965-66, and 1970-71, Estimates were requested on two 
hypotheses: (1) That the present endowment and capital equipment 
of the college would not be increased or would be increased only in 
a manner definitely foreseeable at the time of answering; (2) that 
the college’s capital resources could be increased to any extent neces- 
sary to correspond with its educational policy. 

Following is a summary of the data obtained for all institutions 
responding." 


Hypothesis (1)—Prospective enrollments with foreseeable capital resources 
(515 institutions) 


BDTOUMECHE - TUG0COG cn ciiccdwicccwcnmcaeeen 701, 000 
Pee! SS a ne keer 39, 400 (20 percent over 1955-56) 
EMFOUMCNG TOORMKOS cdaccnccascnmeensenn 939, 950 (34 percent over 1955-56) 


PEP OMIMCRS TVIUH 08 cc ncnnscicumanacnacvien 1, 020, 300 (45 percent over 1955-56) 


Hypothesis (2)—Prospective enrollments with unlimited capital resources 
(515 institutions) 


aPodment TOG Olea dss cee eer ee 942, 450 (34 percent over 1955-56) 
POR PORUTIONG 20s Sci acai crac ptemcponkenncsinuonins 1, 116, 200 (59 percent over 1955-56) 
SE POSENCUING EOF ARPA Reneucs xc cncsccscecaes acgaieeneheaenae 1, 275, 550 (82 percent over 1955-56) 


Among other points of interest, the data showed that a 20-percent 
increase in enrollment is all that can be expected of 4-year liberal arts 
colleges in the next 5 years unless they obtain capital resources beyond 
what can now be foreseen. This evidence beomes more significant 
when considered in relation to the fact that in a single academic year, 
1954-55 to 1955-56, the enrollments in liberal arts colleges increased 
10 percent. The report of the survey concluded that: 


This throws into sharp perspective the need for a speedy and substantial in- 
crease in financial support. 


11 Data were tabulated for various types of institutions, such as independent colleges and 
tax-supported colleges. 
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L. TEACHER SUPPLY AND DEMAND 


The problem of getting enough good teachers and keping them is 


an important part of the long-range problem of technical and pro- 
fessional manpower development. 


1. Elementary and high-school teachers 


For a number of years an annual report on elementary and high- 
school teachers supply and demand has been prepared in the research 
division of the National Education Association in cooperation with 
the National Commission on Teacher Education and Professional 
Standards. Here are some of the facts and implications brought out 
in the 1956 report.” 

Prospects for a total of 96,079 new teachers graduating in June 
1956, marking a 9.9 increase over the June 1955 total, were revealed 
in the study. Even more encouraging were figures showing a corre- 
sponding increase in every one of the high school teaching fields. 

However, the proof of the pudding will lie in the number of these 
graduates who will be induced to accept teaching positions in the 
face of other competition for their services. The study showed that 
only 71 percent of the prepared teachers who graduated in 1955 actu- 
ally entered the profession. ‘The figure ran as high as 81.6 percent 
for elementary school teachers and 69.4 percent for English teachers 
but as low as 46.6 percent for chemistry and 55 percent for biology 
teachers. 

The report stated that schools would need 175,000 new teachers by 
September 1956. This estimate included those needed to meet in- 
creased enrollments, to relieve overcrowding and half-day schedules, 
to expand educational programs in neglected areas, to replace the most 
unprepared teachers then in service, and to fill the vacancies of 85,000 
qualified teachers expected to leave the profession in 1956. 

Many of the teachers who would leave, according to the report, 
would be— 


among the best and fn the fields of greatest shortage. The sheer financial loss 
in the existing routine—recruiting, preparing, inducting into service, then quickly 
forfeiting the fruits of these costly efforts—is scarcely equaled anywhere in 
American occupational life. In truth, increased efforts to retain good teachers 
can strike a telling blow at the teacher shortage, 


The report emphasized that— 





The overriding need—the fundamental issue—is to bring the whole teaching 
profession to a higher level of appeal to talented youth. 

In November 1956, the National Education Association issued : 
report containing estimates of elementary and secondary school teac ios 
shortages for the school year 1956-57. ‘On the basis of data supplied 
by State and Territorial departments of education and education asso- 
clations, the association reported— 

(a) A national shortage of 180,000 qualified teachers. 
(6) Approximately 80,000 teachers employed by school systems 
without full qualifications for standard certificates. 

The problem of personnel turnover showed up as a major factor in 
the teacher shortage. On the basis of records from 42 States, the total 
annual turnover was estimated to be 114,000 teachers. Of these, ac- 


‘ 122The 1956 Teacher Supply and Demand Report. Journal of Teacher Education, March 
956. 
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cording to the report, about 92,000 will drop out of teaching and need 
to be replaced. About half of the 80,000 emergency teachers will also 
need to be replaced, and employment of approximately 48,000 new 
teachers will be essential to reduction of oversized classes. This makes 
a total of 180,000—the NEA’s estimate of the total need for additional 
teachers in 1956-57. 

Perhaps the principal consideration in the teacher shortage is the 
salary schedule. 

The average salary of elementary and high school teachers is in- 
creasing slowly. It is now $4,025 for elementary and $4,560 for high- 
school teachers. The average for classroom teachers is $4,420. How- 
ever, close to 71,000 teachers are being paid less than $2,500. 

The salaries vary markedly among the States. Seven States re- 
_ ted the salaries of more than 25 percent of their teachers were below 
$2,400. On the other hand, 20 States reported that more than 25 per- 
cent of their classroom teachers are receiving $4,500 or over per year."® 

Teachers in degree-granting institutions 

Data on teacher supply and demand in degree-gri anting institutions 
for the school year 1954-55 were reported by the research division of 
the National Education Association in December 1955. Some of the 
data and major conclusions expressed in that report are: 

Little is known about the nature of the amount of the demand for 
teachers by the colleges and universities of the Nation. However, 
participation by a substantial percentage of the degree-granting in- 
stitutions in this investigation suggests that data obtained from it are 
indicative of conditions in the Nation as a whole. 

The number of institutions that reported shortage of qualified 


teachers observed during 1953-54 or 1954-55 in each general field of 
teaching are: 


Number of institutions reporting—644. 


General field of teaching 


Number Number 

PaO IO iit 5s cain tecticas Ty ecsenieaaae DE: 5 REIRSON cist tdeieisinncentbdpeniansiddimaalcel 3 
BIOIOMICR! SCICNCCS Kk nccmame Se I ac chp hates saci alageeacieniiacaa cama 2 

Business and commerce____.___--_ EGG PEOREEES BOIONOOs ciccbocnansnnsncan 16 
ERT hails a tr ches eS eee IDG} TRAC oo eee 187 
GTR Se ase ere ean d cere OF i Pent iit detscetiees nceehacs 3 
MIND ascetic tu cscnes cacccinigmbieaisagilin dienes 33 | Physical and health education__._.__ 50 
TO I risa ase ae cae SO |. Physical sciences... .esa<«= 446 
Foreign languages__....-.._.___ yi Bg i ee ee a ee 44 
meeaitht sclentes.. =o es Oey me a or SE ee 2 
PROMO: CCOROMING 6 ono i cas 96} Social wcioneetigcs a) ne dees 64 
Industrial and vocational arts__.. 20| No shortage in any field___-__._--__ 26 


The data supported the widespread belief that the greatest shortage 
of qualified college teachers is in the physical sciences. A total of 
446 of the reporting institutions emphasized this. Next in frequency 
of observed shortage was in mathematics, reported by 187 institutions. 
Then followed education, reported by 109 institutions, and business 
and commerce, reported by 102 institutions. Every teaching field was 
included and only 26 of the institutions indicated that no shortage 
had been observed within the past 2 years. 


1%3National Education Association, Research Division. Advance Estimates of Publle 
Elementary and Secondary Schools for the School year 1956-57, November 1956, 23 pp. 
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More vexing, if possible, than the question, “How many teachers 
will we need?” are the questions: “What are the sources of supply ?” 
and “How adequate are they likely to be, year by year, for the next 
decade ?” 

The number and percent of institutions in which an oversupply of 
qualified teachers was observed during 1953-54 or 1954-55, in each 
field of teaching, were: 

Number of reporting institutions: 613. 


General ficld of teaching 


Number Number 
MPICINICG 2 eo ke uae mee ik} SER GCCIBINCE a cctceneasenanmeans 2 
Business and commerce_-__-----_. eh OOD wicsreiiticessicetntwiencckcrabicemianicin 18 
Biological sciences_.............. Be ey mm a a ‘ 
PRON as oo cs kc eeanbice neat 3 | Physical and health education._._... 19 
SUMNER Risen) © See ts aan TET | PMYMCR  BllONCCR as costae kee 4 
RO AP ON cic sect ch eneaes PO OD selene eect aaa 12 
Foreign languages................. 4 OC) SOINOOR oct cicciccawaminine 279 
IRS, so Ph UR ON io 1 
Pome economics... 1} No oversupply in any field-_-..-_- 219 
ON ici ics atin ees ctw pecans 1 


The report drew attention to— 


the unfavorable position of almost all higher education institutions in their 
ability to compete in the open market for the services of the qualified persons 
most desired for classroom teaching. 


M. SALARIES OF COLLEGE TEACHERS 


The introduction to an extensive, 1956 report on college teachers’ 
salaries, prepared in the research division of the National Education 
Association says: 

The shortage of competent teachers can rightly be charged to a number of 
contributing causes, but one stands far above all others in importance—insuffi- 
cient salaries. Employing officials—elementary school, secondary school, and 
college—lack the necessary funds to enter the free competitive market and 
obtain the services of superior teachers in the numbers needed by today’s educa- 
tional system. The extent of the unmet need varies from one subject to another 
and from one institution to another but the net result is that emergency provi- 
sions are in operation almost everywhere. = 


The report gave data on salaries paid and salary practices in uni- 
versities, colleges, and junior colleges for the ac ademic year 1955-56. 
Some of the principal findings from the study were: 

Of all teachers holding the rank of full professor, one-half received 
a salary of $7,076 or more while one-half received that figure or less. 
The median salary for associate professors was $5,731; for assistant 
professors was $4,921; and for teachers with the rank ‘of instruc tor, 
$4,087. For teachers of all ranks combined the median salary was 
$5,243. 

Median salaries in different types of institutions varied from $6,435 
in municipal universities to $4,081 in small nonpublic colleges. Other 
median salaries were: State universities, $5,649; nonpublic universi- 
ties, $5,585; land-grant colleges, $5,401; State colleges, $4,992; non- 
public colleges of over 1,000 enrollment, $4,756; nonpublic colleges of 
500-999 enrollment, $4,411. 


4 National Edueation Association, Research Division. (Research Bulletin, December 
1955, 163 pp.) 

% Salaries Paid and Salary Practices in Universities, Colleges, and Junior Colleges, 
1955-56. (National Education Association, Research Bulletin, October 1956, 163 pp.) 
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These salaries were paid for the 9-month academic year. A con- 
siderable number of all teachers have an opportunity to teach in sum- 
mer sessions of varying length, for additional compensation. These 
additional employment opportunities were reported more frequently 
in larger institutions, where the general salary schedule is above the 
average, than in small colleges, where the salaries are generally 
lower. 

The median salary of deans of professional schools was $10,416. 
Median salaries of some other administrative officials, for a full year’s 
service were: president, $11,314; v ice president, $10,416; dean of men, 
$5,983; head librarian, $5,434; dean of women, $5,200. 

The report admonishes that we must organize our efforts if we are 
to induce a sufficient number of bright young people to undertake the 
rigorous preparation required for these positions. 


N. OTHER STUDIES 


Digests of other studies related to the question of professional man- 
power development appear in a report entitled “Federal Aid to Stu- 
dents for Higher Education,” which was prepared 1 in the Legislative 
Reference Service of the Library of Congress by Charles A. Quattle- 
baum, and was printed in June 1956 for the use of the House Commit- 
tee on Education and Labor: Following is a summary of scme of the 
principal findings from several of the statistical studies identified 
and reviewed more fully in that report."® 

America’s resources of specialized talent (report of the Commission 
on Human Resources and Advanced Training, 1954).—The national 
shortage of scientists, engineers, teachers, doctors, nurses, and special- 
ists in some other fields will continue for the next few years. The 
shortage will remain much longer if the Nation maintains a high 
level of economic activity. The United States is wasting a large per- 
centage of its most valuable human resources. Although the total 
numbe r of college graduates is increasing, fewer than half of the upper 

25 percent and only 6 out of 10 of the top 5 percent of high-school 
graduates are obtaining the higher education needed for full devel- 
opment of their potential usefulness to society. The Nation is pro- 
ducing enough persons competent for higher education to meet the 
demands for specialization in all fields. 

Experience in Federal aid to college students (historical study by 
Helen Brookshire, 1955).—During the depression of the 1930's the 
Federal Government gained extensive experience in administering a 
broad program of Federal aid to individual students. By financing a 
wide range of part-time student work projects, the National Youth 
Administration gave assistance to over 2,134,000 different students 
between 1935 and 1943, 

Background for a national scholarship policy (book by Elmer D. 
West, 1956).—The nationwide shortage of highly educated manpower 
is critical in many fields. There are various estimates of the amount 
needed for scholarships, but it appears that the amount needed is at 





The facts brought out in these and other studies considered In the report are too 
numerous to be fully covered by this summary. For full identification of the studies 
and further details the reader is referred to the June 1956 report. At the time of this 
writing copies are available from the Committee on Education and Labor. 
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least three times as great as the amount available. Data suggest that 
awarding a sufficient F number of scholarships would cause three-fourths 
instead of only one-half of the top 27 percent of high-school gradu- 
ates to enter college. Although opinion is divided, those administering 
scholarship funds seem generally to favor including demonstrated 
need as a requirement for scholarship aid, along with ‘token or honor 
grants without reference to need. 

College student retention and withdrawal (study by Robert E. If- 
fert, 1956).—On the basis of information obtained from a nationwide 
sample of 13,669 students, it appears that the principal reason for 
dropout from college during the first year is academic problems. The 
principal reason for dropout after the first year is financial difficul- 
ties. 

Costs of attending college (study by Ernest V. Hollis and associates, 
1956).—According to recent information obtained from 15,306 col- 
lege and university students constituting a national sampling, their 
average annual expenses amounted to $1,120 in publicly controlled 
institutions and $1,674 in privately controlled colleges and univer- 
sities. 

Crucial questions about higher education (studies carried out by 
staff members of the State University of New York with the collabora- 
tion of officials of the State education department, 1955).—In 1953 
nearly 22,000 New York high-school graduates in the upper half of 
their classes failed to enter college. Of a sample of 4,414 of these 
students 43 percent desired to continue their education. Of a sample 
of 9,954 high-school graduates about 17 percent were expecting 
scholarships. 

Encouraging scientific talent (report by Charles C. Cole, Jr., and 
associates, 1956).—(1) There are important losses to the future scien- 
tific labor force as a result of some poor teaching, insufficient guidance, 
and inadequate facilities in the Nation’s overcrowded elementary 
and secondary schools; (2) many competent, well-trained, stimulating 
high-school science teachers are ‘leaving the schools; (3) deterrents in 
our society and lack of motivation in some instances prevent superior 
high-school graduates from attending college; (4) insufficient financial 
resources appear to be the sole or primary reason why 60,000 to 100,000 
of these persons of superior ability fail to enroll in colleges each year. 

Soviet professional manpower—Its education, training, and supply 
(study by Nicholas DeWitt, 1955) ——The Sov jet Union is graduating 
almost twice as many specialists 1 in certain (mainly scientific) fields 
as is the United States. Soviet training of specialists is accomplished 
by sacrificing other education that the democracies consider i important. 

What the GI bill did for America (study by Sam Stravinsky, 
1955).—The GI bill turned out to be a wise national investment in 
the Nation’s most important resource—people. Having freedom of 
choice of higher educational goals, about 774,000 veterans chose 
training to become scientists as against only 460,000 who chose the 
humanities and 100,000 who chose studies and preparation for activi- 
tes in social welfare. 
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CHAPTER VII 
DIGEST OF PUBLISHED OPINIONS 


A. INTRODUCTION AND SUMMARY 


A study of the recently published opinions of a number of indi- 
viduals concerning our technical and professional manpower 
problem is very revealing. Examination of these views shows 
that data on the shortages can be given different interpretations. 

This chapter brings together, digests, and summarizes selected 
individual assertions published in 1956 relating to a number of 
aspects of the manpower situation. The chapter does not cover 
all such published opinion. The material included herein was 
selected on the basis of its being of particular interest or being 
representative of a segment of opinion bearing on the problem. 
Many of the articles included in this digest also give factual 
information. However the emphasis here is upon interpretations 
of facts and impressions of their significance. 

Persons concerned with the accuracy of statistics appearing in 
this chapter may be interested to compare them with data given 
in the preceding chapter—particularly in the reported study made 
in the United States Office of Education which contradicts some 
of the figures published earlier. Persons further interested are 
referred to an article entitled “Check That Statistic,” by T. M. 
Stinnett, in the Educational Record for April 1957. 

Briefly, some of the principal ideas expressed in the material 
covered by this chapter, and the authors of these ideas (not exact 
quotations) are: ? 

John W. Gardner, president of the Carnegie Corp.—Technical 
innovations and social complexities have created talent demands 
running far deeper than the advertised shortage of the moment. 
We are spending 2%, as much for alcoholic beverages as for our 
colleges and universities. Our future depends upon our sense of 
values shaping it. 

Maynard M. Boring, president of the American Society for 
Engineering Education.—Recent developments demand engineers 
with a much greater scientific and mathematical understanding. 
The teacher shortage is one of the most critical problems that we 
face as a nation. Our educational system is the foundation of 
our productive power. 

Dael Wolfle, of the American Association for the Advancement 
of Science.—Larger percentages of future generations will have 
to be educated for work in fields of high-level specialization. We 


1Pp. 83-90. 
2In selecting ideas for inclusion here, special consideration was given to those having 
implications for legislation, 
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should encourage and foster the development of careers of re- 
search and scholarship. 

Henry David, executive director, National Manpower Council.— 
The manpower problem in the United States is qualitative rather 
than quantitative. It is a problem of lifting the skill level of our 
society as whole. 

Willard H. Libby, Commissioner, United States Atomic Energy 
Commission.—Trained manpower is the most important single 
factor limiting the peaceful application of atomic energy. The 
base of our training system needs strengthening by improvement 
of education in the secondary schools. 

Eliot Tozer, researcher and writer.—The problem of engineer- 
ing manpower is nationwide and urgent. As a people we must 
place a premium on scholarship. Both Government and industry 
must help to produce more scientists, engineers, and technicians. 

Howard A. Meyerhoff, executive director, Scientific Manpower 
Commission.—Science has lost stature through concessions to 
vocationalism. The dearth of gifted teachers, already acute in 
secondary schools, will soon be felt in our colleges. 

Monroe E. Spaght, executive vice president of Shell Oil Co.— 
National survival requires that we have more scientists and engi- 
neers. The blame for our educational shortcomings rests squarely 
upon the public, for its neglect of its teachers. 

Charles C. Mason, superintendent of Tulsa public schools.— 
The demands for well trained persennel are increasing in all 
fields but especially in teaching, the mother of all professions. 
We cannot solve our problems by overemphasis on present need 
for training in certain subjects. 

Rear Adm. H. G. Rickover.—Since we cannot match Russia’s 
manpower in numbers, we must excel in quality. We must in- 
crease the percent of national income spent on education. 

Lt. Gen. Emmett O. Donnell, Jr., United States Air Force.—We 
must provide counsel, motivation, and financial aid to students for 
higher education. We must add to the attraction and holding 
power of the teaching profession. 

James R. Killian, president, Massachusetts Institute of Tech- 
nology.—We should begin our attack on our professional man- 
power shortages with about 9,000 competitive, annually awarded 
Federal scholarships. Girls as well as boys should be encouraged 
to compete for them. 

Brig. Gen. Stephen R. Hanmer, United States Army.—In this 
time of national emergency the Federal Government should not 
leave to the States an educational responsibility which perhaps 
they cannot and certainly they will not carry out in time. 

Raymond F. Howes.—If scholarship awards are made on the 
basis of a nationwide competitive examination they will be con- 
centrated in a few geographical areas. 


B. THE GREAT HUNT FOR EDUCATED TALENT 


In a very recent article the president of the Carnegie Corp. ex- 
pressed his opinion on what the shortage of educated talent prom- 
ises for the uncommon man, for the universities, and for business.’ 


8Gardner, John W. The Great Hunt for Educated Talent. (Harper's magazine, 
January 1957, pp. 48-53.) 
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DIGEST 


One of the most historic changes marking our era has been the move- 
ment from waste of human talent to great effort to discover and de- 
velop it. The present talent hunt is an expression of a revolutionary 
change in society’s attitude toward talent. 

The rapid rate of our technical innovation and the social complexi- 
ties that have come in its wake have created a talent demand running 
far deeper than the much advertised shortage of the moment. We 
need not only scientists and technologists but also gifted teachers and 
other professional men, scholars, critics, and seers. 

While the demand for professionally trained scientists and engi- 
neers has multiplied, education has become the road to high positions 
in American business and industry and in general. Our colleges and 
universities have achieved remarkable prestige and are being given 
tasks of unprecedented range and importance. 

The individual’s role in our society has come to be determined not 
by who he is but by what he can accomplish. 

Stung by grave shortage in a number of fields we have begun the 
search for gifted youngsters. The demand for educated talent will 
lead to more competition in our educational system. Our more alert 
educational institutions are recognizing that every specialist needs a 
substantial base of general education. Today’s narrow specialization 
may not be needed tomorrow. 

The modest percentage of our gross national income expended for 
education is at its lowest point since 1951. We spend 234 as much for 
alcoholic beverages as for the financing of our colleges and universi- 
ties. The problem of financing is one of a number facing our institu- 
tions. The quality of our future leadership will depend upon the sense 
of values which guides our efforts toward its production. 


C. THE MANPOWER SITUATION 


Dr. Maynard M. Boring, while Chairman of the Enginering Man- 
power Commission of Engineers Joint Council and president of the 
American Society for Engineering Education, commented on the 
manpower situation in an article published in March 1956.4 


DIGEST 


Industry is aware of its need not only for more but also better- 
trained manpower. To insure our future national security and main- 
tain our improved standard of living immediate steps must be taken 
to remedy our manpower deficiencies. 

Advances in the use of atomic energy and other developments de- 
mand engineers with a much greater scientific and mathematical 
understanding. 

The length of the typical 4-year engineering undergraduate train- 
ing program has increased to 4.7 years because of attempts to make 
up deficiencies in high-school studies. The shortage of engineering 
graduates is stimulating the production and use of technicians. 


‘Boring, Maynard M. The Manpower Situation, 1956. (General Electric Review, 
March 1956, pp. 26-27.) 
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Many reasons, often of a financial nature, contribute to our high 
loss of talent. Only half of our qualified high-school graduates enter 
college, and only half of those who enter continue to graduation. 

The teacher shortage is one of the most critical problems that we 
face as a Nation. We must solve the problems of inadequate salary 
and low social position of the teacher. 

To reach its full productive power, industry must recognize that 
our educational system forms the foundation of it all. If we are to 
maintain our world leadership we must stress not only improvements 
of education in mathematics and science but also our social and cultur- 
al development. 


D. EDUCATION AND NEW APPROACHES TO MANPOWER 


This article by Dael Wolfle, of the American Association for the 
Advancement of Science, emphasizes the implications for education 
observed in population and industrial trends.® 


DIGEST 


Automation will gradually increase the demand for engineers and 
other workers with highly developed skills and will lessen the demand 
for less-skilled workers. A eae of this kind has been going on for 
decades, as shown by the fact that now about 1 industrial worker 1 in 50 
is an engineer w hereas in 1900 only about 1 in 250 was an engineer. 

The rapid i increases in our population and productivity are having 
different net effects upon different occupations. For example because 
of the greater productivity of agricultural workers, we can get along 
with fewer of them. On the other hand, the increase in number of 
children and in educational requirements will create a demand for 
many more schoolteachers. 

Population and industrial trends have developed shortages of (1) 
persons of highest competence in nearly all occupations, (2) persons 
whose primary interest lies in creative scholarship, (3) people who 
are competent to work in newly developed fields, (4) persons willing 
to work in situations where the rewards are less attractive. 

The mobility of our labor force will facilitate the development of 
automation. 

The trends here considered have seven implications for education, 
namely: 


(1) Larger percentages of future generations will have to be 
educated for work in science, engineering, business management, 
and other fields of high-level ‘specialization. 

(2) Maintenance of present teacher-pupil ratios for the next 
decade will require over half of a// college graduates to become 
teachers in elementary and high schools, and a doubling of the 
faculty for higher education. 

(3) Schools will have an increased responsibility to give as 
good educational and vocational guidance as possible. 

(4) Colleges and professional “schools should consider their 
teaching in ‘relation to the intellectual flexibility and occupa- 
tional mobility of their graduates. 


®Wolfle, Dael. Education and New Approaches to Manpower. (Teachers College 
Record, February 1956, pp. 290-294.) 
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(5) Improvement of instruction in mathematics has become a 
problem for all educational levels. 

(6) We should encourage and foster the development of traits 
and careers of research and scholarship. 

(7) The simultaneous maintenance of freedom of individual 
career choice and optimum distribution of talent is a problem for 
our best educational and social statesmanship. 


E. RESEARCH FINDINGS IN THE MANPOWER FIELD 


This article by Henry David, executive director, National Manpower 
Council, deals with human resources development and manpower 
utilization.® 

DIGEST 


By manpower we mean not merely the working population but also 
human resources capable of dev elopment. 

Because recently the supply of certain kinds of personnel has been 
inadequate to meet demands, there has been a continuing concern with 
our manpower resources, 

Significant imbalances in the relationships between demand and 
supply constitute problems of study. A short supply of physicists to 
maintain a guided-missile program or lack of enough teachers and 
doctors for needed educational and health services may entail intoler- 
able costs to society. 

Investigations of imbalance in manpower demand and supply in- 
volves consideration of both the development of the supply of per- 
sonnel and its effective utilization. Critical examination of the utili- 

zation of engineers and teachers may put a different face on the prob- 
lem of shortages of them. 

The supply can always be made adequate by changing the demand. 
If Government and industry should reduce their rese: arch and develop- 
ment activities, the demand for engineers and scientists would i 
greatly reduced. 

Major findings from recent manpower studies are— 


(1) There is a complexity of factors affecting the trained man- 
power supply and demand and slight changes in any one of the 
factors may have great consequences. 

(2) Manpower “dev elopment and utilization are influenced by 
an onus iy of policies, emanating from various sources such as 
the home, schools, government, employers and trade unions. 

(3) In the United States the manpower problem is qualitative 
rather than quantitative in nature. It is a problem of lifting the 
skill level of our society as a whole and of each group in the labor 
force. The Nation’s interest in education is far from sufficient. 

(4) The well-being and progress of our society depends heavily 
upon the quality of our manpower resources. 

(5) Much of the Nation’s human resources potential of high 
ability is not adequately identified and developed. 

(6) Fairly high demands for highly trained manpower in all 
fields must be expected i in the future. 


¢ David, Henry. Research Findings in the Manpower Field. ‘Teachers College Record, 
November 1956, pp. 73-78. 
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F. EDUCATION AND THE PEACEFUL ATOM 


An address on the above subject was delivered by Willard H. Libby, 
Commissioner, United States Atomic Energy Commission, before the 
Dean’s Conference on Engineering Education and Nuclear Science at 
Oak Ridge, Tenn., on September 7, 1956." 


DIGEST 


The role of educators has taken on new importance in our national 
life. Educators must not only teach young Americans the funda- 
mentals of democracy but must also give our youth the technical train- 
ing necessary for its survival. 

The number of our graduating scientists and engineers has been 
declining. In 1954 the number was less than half that of 1950. In 
1954 Great Britain graduated 57 engineers per million of population, 
the United States 136, and the U. S. S. R. 280 per million of popula- 
tion. (The U.S. 8S. R. is graduating an additional 326 lower grade 
engineers per million of population.) With a population approxi- 
mately one-third greater than that of the United States, the U.S. S. R. 
is graduating more than twice as many engineers with similar extent 
of training. 

The prizes in a technical race will not necessarily go to countries 
with the largest populations, but will go to those having the best edu- 
cational systems. We need more scientists, engineers, and technicians 
with better and more versatile training. Trained manpower is the 
single most important limiting factor for the peaceful application of 
atomic energy. 

Reasons for our trained manpower shortages include a low birthrate 
during the depression years, and the inadequacy of salaries to attract 
and keep the best-qualified teachers of science and mathematics in the 
high schools. 

The large number of high-school graduates of exceptional ability 
who do not attend college represent America’s most wasted human 
resources. 

We must improve the teaching of science and mathematics in our 
high schools by providing more qualified teachers, and by other reme- 
dies. Salary increases would be the most effective incentive to the 
choice and continuation of teaching careers by highly qualified scien- 
tists and engineers. 

The structure of our need can best be visualized as a pyramid. Its 
base needs strengthening by improvement of education in the sec- 
ondary schools. The immediate problem in the development of atomic 
energy usage is the lack of trained faculty, facilities, and equipment 
at universities. 

The Atomic Energy Commission is playing a part in relieving some 
of our educational shortcomings. It proposes to do more in the future, 
until the colleges and universities develop the capacity to assume more 
of the lead. 


7 Libby, Willard H. Edueation and the Peaceful Atom, Department of State Bulletin, 
September 17, 1056, pp. 445-451. 
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G. WHAT THE ENGINEERING SHORTAGE MEANS 


This article of fact and opinion concerning the significance of the 
engineering shortage, which appeared in Aviation Age for July 1956, 
was based upon extensive “planning and research.” * 


DIGEST 


The engineering shortage is a threat to aviation progress and to 
America’s way of ‘life and world leadership. Unless we find ways of 
producing enough new, young scientists, engineers, and technicians, 
all the splendid achievements of American aviation will come to 

naught. 

Today the aviation and electronics industry and the military serv- 
ices are competing for engineers. The problem of engineering man- 
power is nationwide and urgent. 

The United States has 760 ,000 engineers and scientists; Russia has 
890,000. Last year we graduated 70,000 while Russia graduated 
120,000. 

Our country—the most highly industrialized on earth—cannot sur- 
vive without a solid foundation of technological scholarship and 
know-how. ‘To maintain its relative position in the world economy, 
American industry must produce 10 years from now about 40 percent 
more than it produces today. As a people we have never placed a 
premium on scholarship, but that is what we badly need today and 
will need even more tomorrow. 

Russia has been able to force her youth to dedicate itself to study, 
mostly in scientific subjects. Graduates from Soviet secondary 
schools have had 10 years of mathematics, 1 year of astronomy, 4 
years of chemistry, 5 years of biology, and 5 years of physics. On 
the other hand, nearly half of the high schools in the United States 
offer no instruction at all in physics, chemistry or advanced mathe- 
matics. 

All the experts agree that if we are to succeed in making the neces- 
sary basic changes to produce enough scientists, engineers and tech- 
nicians, both Government and industr y must help. 


H. THE PLIGHT OF SCIENCE EDUCATION 


In a recent article in the Bulletin of the Atomic Scientists, The 
Executive Director of the Scientific Manpower Commission discussed 
aspects of science education in relation to scientific manpower produc- 
tion.® 

DIGEST 


Science has lost much of its natural philosophic and scholastic char- 
acter and has become increasingly vocational. It has lost stature 
through concessions to vocationalism. 

Universities with large graduate schools commonly provide only 
mediocre and uninspired instruction at the undergraduate levels. 

Forty percent or more of the vacancies for teaching mathematics 
in secondary schools are being filled by persons incompetent to teach 


® Tozer, Eliot. What the Engineering Shortage Means. Aviation Age, July 1956, 
p. 20 

® Meyerhoff, Howard A. The Plight of Science Education. sulletin of the Atomie 
Scientists, November 1956, pp. 333-337. 
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it. Only one-fourth of the Nation’s high school students are taking 
2 years of algebra, and fewer than 10 percent acquire a mathematical 
foundation for college study of science and engineering. The pinch 
for gifted teachers soon will be felt in the college level. 

Scientists’ indifference toward brilliant teaching and their neglect 
of the teaching profession are suicidal acts contrary to the national 
interests. Partly as a consequence, there is little public appreciaticn 
of science and technology. 

The remedy for these deficiencies and failure lies in education, 
but it cannot begin without communication. The lack of concern 
of specialized scientists with communication is already evident in the 
diminishng supply of teachers, whch will be followed by a shrinking 
pool of students. 

Good teaching must be employed to inspire more students to enter 
the teaching profession, particularly at the secondary level. Self- 
preservation requires the restoration of learning, the resurrection of 
scholarship, the reentry of science into educ: ition. 


I. AN OIL EXECUTIVE PONDERS THE ENGINEER SHORTAGE 


The viewpoint of Monroe E, Spaght, executive vice president of 
Shell Oil Co., concerning the shortage of engineers and scientists was 
reported in the Oil and Gas Journal for January 16, 1956." 


DIGEST 


The high schools of the United States are turning out fewer and 
fewer gr aduates aiming at the engineering and scientific professions. 
Industry is not as alarmed as it should be over this. The shortage will 
get worse before it gets better. National survival requires that we 
have more scientists and engineers. 

Since 1900 the percentage of high-school students studying algebra 
has fallen from 36 to 24 percent. “The percentage studying ceometry 
has dropped from 27 to only 11 percent, the percentage studying 
physics has decreased from 19 to 4.3 percent. 

The blame for this rests squarely on the public—for its neglect of its 
teachers. The supply of qualified teachers available each year is below 
the demand, nevertheless many who are trained to teach take up other 
occupations immediately or soon after graduation. A study showed 
that only 43 percent of 1953 graduates qualified to teach science and 
mathematics were actually doing so a year later. 

As we have let our teachers down ‘financially so we have let the 
prestige and hence the appeal of teaching fall in this country. 

The Shell Companies Foundation, Inc., is operating a program to 
help bolster the country’s educational system. The program began 
with fellowship for graduate work in physical science and engineering. 
Later the Foundation began making grants to outstanding depart- 
ments of universities for pure resear ch. To these provisions have been 
added the underwriting of summer seminars for selected high school 
teachers, 


17 An Oil Executive Ponders the Shortage of Engineers. Oil and Gas Journal, January 
1956, pp. 64-66. 
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J. A SCHOOL OFFICIAL LOOKS AT THE ENGINEER SHORTAGE 


In an article in the Oil and Gas Journal for February 6, 1956, Dr. 
Charles C. Mason, superintendent of Tulsa public schools, expressed 
his views concerning the shortage of engineers, scientists and mathe- 
maticians.™ 

DIGEST 


There are shortages of trained manpower in science and engineering 
but shortages are not peculiar to the fields, The demands for educated 
personnel are increasing in all areas—in medicine, business, and es- 
pecially in teaching, the mother of all professions. 

As late as the winter of 1949-50 the United States Bureau of Labor 
Statistics predicted an approaching oversupply of engineers. Colleges 
and schools advised students against entering a profession expected 
to be overcrowded. Then the Korean incident, advances in the use of 
nuclear energy, and the application of electronics to automation, 
created an unprecedented demand for engineers. The recent sudden 
discovery by industry that a shortage exists shows industry did not 
foresee the turn of events. 

Industry is getting nearly all of the students being trained in 
science by the colleges. In addition, industry is luring science teachers 
away from the public schools by offering salaries the schools cannot 
pay. Because of the greater financial inducements many young people 
are preparing for industrial careers in science, but very few for 
careers 1n the teaching of science. 

Some fallacious approaches to this problem have been taken. Be- 
cause of the tremendous population of the Soviet orbit we cannot hope 
to compete numerically with Russia in production of scientists. 
Neither can we solve our problem by overemphasis on present needs 
for training in certain subjects. Other equally important subjects 
may slip into neglect. 

Schools are responding to the present demand and a larger per- 
centage of college freshmen are enrolling for engineering courses. 
However many high-school graduates of fine potential are failing to 
enter college for lack of motivation or lack of money. An improve- 
ment program would include: (1) Provision by industry for scholar- 
ships for prospective teachers of science and mathematics; (2) aid 
from industry to public schools comparable to what industry is now 
giving to private institutions; (3) increase in the percentage of na- 
tional income spent for schools (only 2.8 percent in 1953-54 as against 
3.2 percent in the depression year 1933-34); and (4) provision of 
better salaries and greater incentives for teachers. 


K. AMERICAN ENGINEERING AND SCIENCE EDUCATION 


? 


Rear Adm. H. G. Rickover discussed the situation in American 
engineering and scientific education.” 


In an article in the May 26, 1956, number of School and Society, 


11 Mason, Charles C. A School Official Looks at the Shortage of Engineers. Oil and 
Gas Journal, February 6, 1956, pp. 58—59 


2 Rickover, H. G. The Situation in American Engineering and Scientific Education. 
School and Society, May 26, 1956, p. 175-179. 
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DIGEST 


In the race for survival a nation progresses or falls back to the 
degree that it provides or fails to afford each individual citizen maxi- 
mum educational opportunity. 

In 1954 Soviet Russia graduated more than 50,000 engineers and 
scientists; the United States 23,000. By 1960 it is estimated Russia 
will have more engineers and scientists than we. Russian engineers 
are technically as well trained as ours, but at a sacrifice of general 
education. 

Without an acceleration of our rate of production of scientists and 
engineers our economy will soon be in serious trouble for lack of 
technological nourishment. 

As an expression of what the Soviet peace offensive means to the 
Russians, recently Khrushchev said: 

We don’t have to fight. Let us have peaceful competition and we will show 
you where the truth lies, * * * Victory is ours. 

Since we cannot match Russia’s manpower in numbers we must 
excel in quality. All of our qualified youth should obtain a college 
education. At present 60 percent of the best students graduating from 
high school do not go on to college, and nearly half of those who enter 
college do not graduate. 

We must increase the percentage of national income spent on educa- 
tion, and lengthen the schoolday. A partial solution to the high- 
school problem would be to establish two kinds of schools, one with 
higher standards than the other. If it is democratic to give special 
care to our retarded children it is democratic to make special provi- 
sions for our brightest children. 

At their own expense, industrial organizations should make avail- 
able their scientists and engineers for 1-day periods of teaching in 
our schools and colleges. Industry can also help by providing scholar- 
ships and financial contributions to education. Contributions by labor 
unions also would help. 

The way we meet the task of helping every youth to his highest 
intellectual growth will determine the future of our country. 


L. IMPACT OF SCIENTIST AND ENGINEER SHORTAGE 


Tn an article in Signal for May-June 1956, Lt. Gen. Emmett O’Don- 
nell, Jr., USAF, expressed his views concerning the shortage of scien- 
tists and engineers with special references to its effects upon United 
States Air Force requirements.'* 


DIGEST 


We are losing a war because we are not producing more and better 
scientists and engineers than the Communists. At present rates of 
annual graduation, the Soviet Union will have a greater number of 
graduate engineers than the United States within the next 5 years. 
Most of the new Soviet engineers are graduates of 6 years of intensive 
training as against the usual 4-year program in the United States. 
It would be a tragic error to underestimate the abilities of the Soviets. 


183Q’Donnell, Emmett. The Shortage of Scientists and Engineers and Its Impact on Our 
Air Technical Programs, Signal, May-June 1056, pp. 31-34, 71. 
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Nevertheless, with our long-held headstart in technical knowledge, 
we may be able to recapture the ground we have lost and add to it. 
There appears to be a rising trend in the number of our engineering 
graduates each year, but a shortage of over 60,000 is expected by 1960. 
By that year the shortage of physical scientists may exceed 50,000. 

Our expanding economy now requires about 35,000 new engineers 
in addition to 20,000 replacements annually. Civilian and defense 
needs must be weighed in a delicate balance. 

Every command in the Air Force has requirements for professional 
engineers and scientists. Research and development, communications 
and electronics, armament engineering, and maintenance engineering 
all call for officers with an educational equivalent at least that of a 
bachelor’s degree. As of December 1955, however, the percentage of 
assigned officers in these fields with degrees ranged from 100 percent 
in research and development to 21 percent in maintenance engineering. 

Half of the upper 20 percent of high school graduates do not enter 
college. Thus each year we lose 120,000 to 130,00 potential profes- 
sional men. To reduce this loss we can give our high school students 
proper counsel and motivation and also financial assistance for higher 
education. The percentage of total student fees paid by scholarships 
and fellowships actually decreased from 7 percent in 1949 to 5 percent 
in 1955. 

Increasing the number of high school students studying mathe- 
matics and science will aggravate the existing shortage of teachers of 
these subjects. We must therefore add to the attraction and holding 
power of the teaching profession. Industry and Government can 
accomplish this by providing teachers with “fringe” benefits such as 
summer scholarships, and awards comparable to the gift of an auto- 
mobile to a successful football coach. 

However the basic problem is teachers’ salaries. We can and must 
do our part to see that there is a narrowing of the gap between the 
national rewards in teaching and i industry. 


M. A BOLD STRATEGY TO BEAT SHORTAGE 


In an article bearing the above title, the president of Massachusetts 
Institute of Technology has discussed the scarcity of scientists and 
engineers and related considerations, and offered a four-point plan to 
reduce the shortage.” 

DIGEST 


To reduce our well-advertised shortages of scientists and engineers 
we must use incentives instead of directives. We need a bold national 
program of tactics and strategy to solve the problem. 

Things we must not do are: (1) allow the pressure for scientists 
and engineers to obscure the need for trained personnel in other fields, 
(2) engage in an academic numbers race with the Soviets, and (3) 
lower standards of training in order to increase the numbers trained. 

Of the top third of our high school graduates (about 300,000 
annually) about one-third obtain college degrees, another third ap- 
parently do not want to go to college, and the remaining third are 
financially unable to go. The Nation cannot afford to let any of these 
be without motivation or means to go. 


cam Killian, James R. A Bold Strategy To Meet the Shortage. Life, May 7, 1956, pp 
7-150, 
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We should begin our attack upon the problem with about 9,000 
competitive, annually awarded Federal, scholarships, including : 3,000 
for high school students of high ability wishing to study science and 
engineering ; 3,000 for able students given freedom of choice of field of 
study; and 38,000 for high school students having already mastered 
such college freshmen subjects as calculus, physics, and English. 
Girls should be encouraged to compete for the scholarships in each 
category. 

Such a Federal program should be a pump-priming booster effort 
Jaunched in the hope that adequate private funds will be available 
to meet the need after 5 years. 

Another attack on the problem might be made by a group of the 
best physicists in the country, who would plan a whole new approach 
to elementary physics education. A third needed action is a national 
forum like the recent White House Conference in Education to high- 
light ways of educating more and better scientists and engineers. 

Fourth, we should outline a grand strategy for maintaining our 
technological advances. The plan should deal not only with man- 
power and its education, but also the utilization of manpower and 
personnel policies. 

The need for foot soldiers of technology may lessen in the future but 
the need for flag officers will always be high. 

The real problem of institutional training is finding enough great 
teachers, and expanding without damaging the quality of education 
andresearch. It isthe glory of American education that the necessary 
decision can be made freely, institution by institution, and that out of 
the diversity of views can come a concensus, wiser because unregi- 
mented. 

N. FEDERAL AID NEEDED AND FEASIBLE NOW 


As one part of a 1956 study of Federal Aid to Education in the 
Light of Educational Crisis Affecting National Security, Col. (now 
Brig. Gen.) Stephen R. Hanmer, United States Army, gave his rea- 
sons for conviction that Federal aid is needed and feasible now—to 
whatever extent required to meet the educational crisis." 

Immediate action is needed to prevent our losing to Russia the race 
for technological superiority. Winning the race will provide our 
principal protection against Russia’s masses and the deadly, undevia- 
ting purpose of its rulers to establish a Communist world under Rus- 
sian domination. 

In this time of national emergency the Federal Government should 
not leave to the States an educational responsibility which perhaps 
they cannot and certainly they will not carry out in time. 

For years opponents of Federal aid to education have raised the 
bugaboo of Federal control of it. Avoidance of Federal control can 
be assured by simple provisions in the law. 

History and commonsense tell us that Federal control will not 
accompany Federal aid to education unless the people want it that 
way, and there is abounding evidence that the people do not want it. 

The trend in the history of education has been toward increasing 
public support at even higher levels of government—with, at first, 
public outcry against and, later, public approval of every stage of its 





15 Hanmer, Stephen R. Federal Aid to Education in the Light of Educational Crisis 
Affecting National Security. Industrial College of the Armed Forces, 1956, pp. 73-90. 
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evolution. This indicates that eventual major Federal support of 
education is inevitable. In this time of emergency we should act 
without waiting for the slow evolution. 

As reported by Life magazine and as evidenced by various studies, 
a majority of our people are in favor of Federal aid to public schools. 
Members of Congress and other leaders failing to push for it are under- 
estimating the temper of the people. 

It is hard to understand the anomaly of $12 billion being paid out 
for economic aid and technical assistance to our allies and failure to 
provide any comparable Federal alleviation of the educational crisis 
here in the United States. Without a well-educated citizenry able 
to do the job that must be done in this atomic age we will lose every- 
thing. 

We can afford the cost of adequate education for all our people. 
The White House Conference Committee reported that the Nation 
as a whole will have the fiscal capacity to finance both an increase in 
quality and quantity of education. The problem is making available 
for our educational needs a relatively small percentage of our national 
income with necessary action at local, State, and Federal levels. 


O. FINANCIAL AID AND THE NATIONAL WELFARE 


This article by Raymond F. Howes is 1 of 4 dealing with scholar- 
ships contained in the College Board Review for the spring of 1956. 


DIGEST 


The demonstrable demand for college graduates in many areas has 
for several years exceeded the supply; and the situation will grow 
worse unless drastic action is taken to relieve it. There seems to be a 
general recognition that the way to combat the professional manpower 
shortages is to induce a higher proportion of competent young people 
to graduate from college. 

Estimates of the annual number of qualified high-school graduates 
who, because of inadequate finances do not enter college vary from 
100,000 to 150,900. 

Some of the States, notably New York and California, have taken 
action on the problem. The General Motors scholarship program and 
the national merit scholarship program are examples of recent, dra- 
matic action by corporations. However, it has not been determined 
that these programs will make a substantial contribution to the solu- 
tion of the basic problem—bringing into college students who other- 
wise would have been unable to attend. 

Many of the privately supported national scholarship programs 
have the effect of augmenting the scholarship resources of institutions 
of high reputation which already control the bulk of institutional 
scholarship funds. 

Significant developments in the Federal field include: (1) The 
approaching end of the enormous veterans’ educational program, and 
(2) increasing awareness in the administration and in Congress of the 
serious national need for additional student aid. One measure before 
Congress would grant a 30-percent income-tax credit on amounts 
expended by the taxpayer for college tuition and fees for himself or 
someone else, Since this would not assist families in the lowest in- 
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come brackets, a supplementary scholarship program must be made 
available for them. 

There is a problem of allocating student aid on a geographical basis, 
since, if scholarship awards are on the basis of a nationwide achieve- 
ment test they will be concentrated in 1 or 2 regions. 
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PART IV. CURRENT PROGRAMS AND 
PROPOSALS 


CHAPTER VIII 


CURRENT FEDERAL AID TO STUDENTS FOR 
PROFESSIONAL TRAINING 


(Particularly in the Sciences) 


A. INTRODUCTION AND SUMMARY 


Intelligent consideration of bills proposing Federal action to 
increase the production of scientists, engineers, and other highly 
trained personnel requires a general understanding of what the 
Federal Government is already doing in this field. 

This chapter and the succeeding chapter deal with various 
aspects of current Federal participation in the development of 
professional manpower. 

This chapter is concerned with Federal programs giving aid to 
students for the pursuit of professional training, particularly in 
the sciences.' 

The programs discussed in this chapter, as a whole, provide aid 
of outstanding importance to professional manpower develop- 
ment. These programs are given special consideration in this 
report because of the emphasis contained in recent legislative 
proposals for further Federal promotion of such development. A 
majority of the recent proposals call for direct or indirect aid to 
individuals for the pursuit of higher education, particularly in the 
sciences and engineering. 

The existing Federal programs providing such assistance have a 
number of limitations. The most important of these activities, 
from the viewpoint of cost and number of students aided— 
namely, the veterans’ educational benefits program—is temporary 
and subsiding. Educational benefits under the GI bill generally 
terminated July 25, 1956. It is expected that the number of 
Korean-conflict beneficiaries will decrease steadily after this year, 
The influence of this program upon professional manpower devel- 
opment will decline proportionately. 

The existing programs principally provide veteran- and mili- 
tary-education opportunities. Excepting veterans’ benefits, they 
emphasize training in the sciences and in engineering, particu- 
larly at the graduate level. None of the existing programs has 


1 Principal sources: (1) Quattlebaum, Charles A,, Federal Aid to Students for Higher 
Education. (84th Cong., 2d sess. House of Representatives, Committee on Education and 
Labor, committee print. June 1956. 191 pp.) (2) Nationul Science Foundation, Federal 
Support for Science Students in Higher Education, 1954. (Washington, Government 
Printing Office, 1956. 83 pp.) (3) Information obtained from the agencies administering 


some of the described programs, November 1956, 
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for its basic aim the removal or reduction of financial barriers to 
the higher education of the Nation’s most gifted and/or most 
needy young people. 

Some of the programs which contribute to professional man- 
power development by providing aid to individuals for the pursuit 
of higher education are the following: 


1. Vocational training for disabled veterans and education 
and training for nondisabled veterans (largely at the 
higher-education level). 
2. Fellowship awards by the National Science Foundation. 
3. Financing of fellowships by the Atomic Energy Commis- 
sion. 

4. The Army, Navy, and Air Force ROTC programs. 

5. Operation of the Military, Naval, and Air Force Acade- 
mies. 

6. Scholarships for United States citizens to study abroad 
under the international educational exchange program. 

7. Fellowships and traineeships supported by the Public 
Health Service. 

8. Operation of the United States Merchant Marine Acad- 
emy and the Coast Guard Academy. 

9. Provision by the Department of the Interior for the higher 
education of Indians. 

10. Contractual arrangements between Federal agencies and 
educational institutions which result in employment 
of graduate students on research projects, thus pro- 
viding indirect Federal aid to these students. 


In 1956 the National Science Foundation reported that the Fed- 
eral Government gave financial support to nearly 390,000 students 
in higher education in 1954. Of these, nearly 362,000 or 93 percent 
were being aided under the veterans’ educational program. 

The percentages of the federally supported students who were 
studying sciences were approximately: Undergraduate students 
24 percent, graduate students 48 percent, postdoctoral trainees 
96 percent. 


B. GENERAL CHARACTERISTICS OF FEDERAL PROGRAMS 


The Federal Government is operating educational institutions of 
its own which provide free higher education, largely in the sciences 
and engineering, to selected individuals. Through the program of 
veterans’ educational benefits and other programs, the Federal Gov- 
ernment is giving aid to individuals for the pursuit of higher educa- 
tion, including training in science and engineering, at non-Federal 
institutions. However, the Federal contributions to the higher edu- 
cation of individuals is limited in a number of respects. 

1. Limitations 


The following limitations of existing Federal programs are of 
major importance in the consideration of current proposals for Fed- 
eral aid to individuals for professional manpower training: 

(a) Established Federal programs giving aid to students for 
higher education principally consist of veteran- and military- 
education opportunities. The programs other than veterans’ 
benefits generally emphasize graduate training. 
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(6) None of the existing programs offers scholarships for 
which all high-school graduates are eligible to compete, with 
free choice of institution and course of study. 

(c) Altogether, the existing programs will make available 
some Federal financial aid for the pursuit of higher education 
by only a small percentage of the Nation’s high- school graduates 
this year. 

(d) None of the existing programs has for its basic aim the 
removal of financial barriers to the higher education of the 
Nation’s most gifted and/or most needy young people. 

(e) None of “the existing Federal programs operates on the 
principle of allocation of Federal funds to States for general 
scholarships to be awarded in accordance with prescribed terms. 

(7) Some of the existing Federal programs do not provide 
benefits on the basis of State ¢ quotas, 

(g) Existing programs provide financial aid to students for 
study only in “certain fields or at certain educational lev els, or 
else give such assistance only to a particular group of persons. 

The first two limitations are illustrated in the program of the 
National Science Foundation, which presently awards fellowships 
only for graduate study in the mathematical, physical, medical, bio- 
logical, engineering, and other sciences. The ‘other type of limitation 
is illustrated by the veterans’ educational program, which provides 
aid only to members of a particular group—namely, veterans. This 
constitutes a segment of a broader program of veterans’ benefits. 


2. Other features 


In terms of number of students affected and cost to the Federal 
Government, the largest programs giving some direct aid to students 
in higher education are those administered by the Veterans’ Admin- 
istration, for veterans only, and by the Department of Defense, for 
the training of young men to become officers in the Army, Navy, and 
Air Force. 

The veterans’ educational benefits constitute by far the largest single 
Federal program directly aiding students in higher education. It 
gives assistance to members of this particular group of persons for 
study in practically all major subject fields, As has been pointed out 
in the preceding summary, it is, however, a temporary program. Edu- 
cational benefits under the GI bill generally terminated July 25, 
1956; the program for veterans of the Korean conflict continues, but 
it is expected that the number of beneficiaries will decrease steadily 
after this year. 

The principal purpose of current Federal programs aiding students 
usually is not financial aid to students as such. For example, the main 
purpose of the Army Reserve Officers’ Training Corps is to train 
Reserve officers for the Army. The fact that enlistment in the corps 
provides some financial aid to the general higher education of the 
individual enrollee is more or less incidental. 

The Department of State is outstanding as an agency administer- 
ing a scholarship program designed largely to implement an estab- 
lished policy of the United States Government. The Department 
administers the Fulbright Act and other acts which provide for edu- 
cational exchanges with other nations for the promotion of interna- 
tional understanding and good will; The programs cover numerous 
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fields of study; however, about one-fourth of the American bene- 
ficiaries studying in foreign universities are pursuing courses in the 
natural and physical sciences. 

Besides the National Science Foundation, the Department of De- 
fense and the United States Public Health Service are outstanding 
among agencies carrying out programs to increase the supply of 
trained personnel in ‘specific fields. The fields of emphasis are the 
physical, medical, and related sciences, and military science. 

Investigation has revealed no comparable Federal program aimed 
at increasing the supply of trained personnel in the social sciences. 

Opinions differ as to whether most of the existing Federal aids to 
students should be termed “scholarships.” Some of the programs 
provide assistance only to graduate students and are ordinarily called 
fellowships. 

Many persons take the viewpoint that some of the existing programs 
primarily represent compensation for services performed or ‘contracted 
for, rather than direct financing of the education of students or pro- 
vision of scholarships. Arguments for this attitude have been applied 
to veterans’ education, the Reserve Officers’ T raining Corps, the re- 
search fellowships of the National Institutes of Health, and some 
other programs. 


C. DESCRIPTION OF PROGRAMS, BY AGENCY 


Following is a brief review of certain Federal programs which 
provide some aid to students for higher education, although in most 
cases this is not the principal or ultimate purpose of the activity. 
Whether these programs should be regarded as principally or partly 
or only incidentally student-aid programs is largely a matter of 
opinion. 

The purpose of this summary of the programs is to provide a gen- 
eral concept of the Federal contribution to the professional education 
of individuals, without attempting to ascertain precisely and fully 
which programs should be included in this category or excluded from 
it. 

Generally excluded from the description of programs are arrange- 
ments which ordinarily are regarded as in-service training of F ederal 
agencies for their own personnel. 

1. Veterans’ Administration 

The Veterans’ Administration finances vocational rehabilitation 
training for disabled veterans and education and training for non- 
disabled veterans eligible to receive such benefits under acts of Con- 
gress. Generally the programs allow the individual veteran, under 
guidance, a choice of educational institution and course of study. A 
large percentage of the assistance given veterans is for the pursuit 
of higher education. In fiscal 1956 about 235,000 veterans received 
aid for education at this level. 

It has been pointed out in the preceding summary of this chapter 
that the educational benefits for veterans of World War II which 
were provided by Public Law 346, 78th Congress, as amended, gen- 
erally terminated on July 25, 1956. Such benefits for veterans of 
the Korean conflict are available under Public Law 550, 82d Congress. 
The termination date of this program was modified by Public Law 7 Ty 
84th Congress, to extend the basic service period in the case of a 
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person in active service in the Armed Forces on January 31, 1955, 
until the date of the person’s first discharge or release from such 
serviee after January 31, 1955. 

Public Law 16, 78th Congress, as amended, and Public Law 894, 
8ist Congress, as amended, provide for the training benefits for 
disabled veterans of World War II and the Korean conflict, respec- 
tively. 

2. National Science Foundation 


The National Science Foundation awards a limited number of 
fellowships for graduate predoctoral and postdoctoral training in the 
mathematical, physical, biological, engineering and other sciences. 

The National Science Foundation Act provides that individuals 
selected for such awards are to be chosen solely on the basis of ability 
from among citizens of the United States. The act requires, however, 
the use of procedures which will result in a wide geographical distri- 
bution of the awards. The act further specifies that individuals 
chosen for these awards are to be given free choice of institution 
from among accredited, nonprofit American or nonprofit foreign 
institutions of higher education. 

The numbers of fellowships awarded vary from year to year ac- 
cording to appropriations. The awards for the fiscal year 1956 num- 
bered 895. 

The Foundation also makes grants for the support of basic research 
in the mathematical, physical, biological, engineering and other 
sciences, In fiscal 1956 about 900 graduate students received stipends 
from the grantee institutions for services performed in connection 
with the Federal contracts. 


3. Atomic Energy Commission 


The Atomic Energy Commission supported fellowships in radio- 
logical physics, industrial hygiene, and industrial medicine number- 
ing altogether 58 in fiscal 1956. 

The Oak Ridge Institute of Nuclear Studies administers the fellow- 
ships in radiological physics. The fellowships in industrial hygiene 
are awarded to selected college graduates with degrees in basic science 
and engineering for graduate study in the Harvard University School 
of Public Health or the University of Pittsburgh Graduate School of 
Public Health. The Atomic Energy Project of the University of 
Rochester, Rochester, N. Y., administers for the Commission the fel- 
lowship program in industrial medicine. 

The Atomic Energy Commission conducts an off-site research pro- 
gram through which graduate students are employed as research 
assistants in colleges and universities holding the research contracts. 
Institutions having such contracts with the Commission pay stipends 
from Federal funds to an estimated 2,000 graduate students annually. 

The Commission supports two special graduate schools—the Oak 
Ridge School of Reactor Technology at the Oak Ridge National 
Laboratory and the International School of Nuclear Science and Engi- 
neering at the Argonne National Laboratory. The institutions trained 
193 full-time students in fiscal 1956. 

Full information concerning all activities in technical and profes- 
sional education financed by the Atomic Energy Commission is not 
available from the Washington headquarters. At the time of this 
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writing a survey of such activities by the Commission’s Division of 
Org ganization and Personnel is in progress. 


4. Department of Defense 


The departments of the Air Force, Army and Navy have Reserve 
Officer Training Corps programs, which enroll students. The follow- 
ing numbers of students enrolled in these programs in institutions of 
higher education received some Federal financial assistance during the 
fiscal year 1956: Air Force ROTC, 14,600; Army ROTC, 29,547; 
Naval “Regular” and “Contract” ROTC, 15,781. 

The 1: argest amount of aid per student was received by the “Regular” 
NROTC enrollees who received $50 per month retainer pay besides 
tuition, fees, books, instructional equipment, and uniforms. Under 
this program the Navy Department awards approximately 1,800 4-year 
scholarships annually to high school seniors. Such individuals are 
free to choose their programs of study. Upon graduation they are 
obligated to accept a commission in the Regular Navy or Marine Corps 
and spend 3 years on active duty. 

In the fiscal year 1956 a total of 6,318 students was enrolled in this 
program. About half of these were enrolled in the sciences, including 
engineering. 

The Air F orce, Military and Naval Academies provide appointees 
to these institutions with free higher education leading to academic 
degrees. The appointees receive board and room and other benefits. 
Altogether, the training at these institutions is principally in the fields 
of science and engineering. 

The average strength of the corps of cadets at the Military Academy 
was 2,255 in fiscal 1956. The total enrollment at the Naval Academy 
that year was 3,750. As of July 15, 1956, the enrollment at the Air 
Force Academy was 520. 

The Department of Defense indirectly provides aid to graduate stu- 
dents through its research contracts awarded to colleges and univer- 
sities. According to a rough estimate obtained from that Department 
in fiscal 1956 about 5,000 graduate students were employed by the in- 
stitutions as research assistants on projects financed by these contracts. 
An estimated two-thirds of these research assistantships were in the 
physical sciences and engineering. 


5. Department of State 


Under the international educational exchange program 986 Ameri- 
cans received grants for graduate university study abroad and 1,984 
foreign nations received erants to come to the United States for uni- 
versity study in fiscal 1! 956. 

The general purpose of this program, as stated in Public Law 402, 
80th Congress is: “to promote a better understanding of the United 
States in other countries and to increase mutual understanding be- 
tween the people of the United States and the people of other 
countries.’ 

Asaw hole, the program for foreign study by United States citizens 
contributes to the development of the professional manpower of this 
country. About one-fourth of the United States citizen grantees are 
pursuing courses in the natural and physical sciences. 


6. Department of Health, Education, and Welfare 


(a) Public Health Service—In fiscal 1956 the National Institutes 
of Health (Department of Health, Education, and Welfare) alto- 
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gether awarded financial assistance to about 1.407 graduate students 
for study or research in the field of public health, generally for the 
purpose of increasing the number of physicians trained to combat 
particular diseases. 

The Public Health service administers, directly or through educa- 
tional institutions, fellowship and traineeship award programs to 
support individuals working toward their doctorate degrees in the 
basic health sciences, and also to support individuals preparing for 
public health services, nursing education or administration, psychi- 
atric social work, service in clinical psychology, and for a number of 
specialized fields in medicine. 

Public Health Service grants-in-aid to State and local health de- 
partments may be used by these departments to train their personnel. 

The Bureau of State Services provides training courses for State 
and local health department personnel in highly specialized fields. 

The Public Health Service has initiated two new types of training: 
the student part-time research fellowship and the senior research fel- 
lowship in preclinical sciences. The part-time fellowship is intended 
to give the student in medical, dental, nursing, and public-health 
schools an opportunity to determine early in his career whether he has 
a natural interest in research. The senior research fellowship is in- 
tended to strengthen research in preclinical departments by providing 
stipends for additional staff to teach and carry on research. 

(b) Office of Vocational Rehabilitation—The Office of Vocational 
Rehabilitation financed in fiscal 1956 a total of 2,071 long-term and 
short-term graduate traineeships to strengthen and expand the Na- 
tion’s resources for the rehabilitation of handicapped people. 


7. Department of Commerce 


The Department of Commerce administers two programs providing 
aid to smuitents for professional training. One is the operation of the 
United States Merchant Marine Academy at Kings Point, Long 
Island, N. Y., which enrolled 888 cadets in fiscal 1956. The other is 
aid to cadets at State marine schools. The law allows Federal supply 
of uniforms, textbooks, and subsistence allowances to 710 cadets an- 
nually at these institutions. A majority of the cadets at the State 
marine schools come from the four States in which these institutions 
are located (New York, Maine, Massachusetts, and California) and 
neighboring States. 

The Merchant Marine Academy and the State marine schools 
provide training largely in science and engineering leading to the 
award of academic degrees. 


8. Department of the Treasury 


The Coast Guard operates as a service in the Treasury Department 
except when operating as a service in the Navy in time of war or 
when the President directs. The Coast Guard Academy is maintained 
at New London, Conn., for the professional instruction of selected 
individuals, who become eligible to receive commissions in the service 
upon graduation from a 4-year course. Academy graduates obtain 
training comparable to that of graduates of civilian engineering 
schools, and are awarded bachelor of science degrees. On July 16, 
1956, the Academy had an enrollment of 564. The average pay per 
cadet, including subsistence, is about $1,800 a year. 
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9. Department of the Interior 


The Department of the Interior annually provides aid for the higher 
education of a small number of Indian students—203 in fiscal 1956. 
Regulations governing the grants for this purpose have limited the 
aid to students of one-fourth or more degree Indian blood coming 
under the jurisdiction of the Bureau of Indian Affairs. 


10. Other Agencies and Programs 


Some other Federal agencies and programs which contribute to 

rofessional manpower development, but not directly or distinctly 
in the form of aid to students for higher education, are discussed in 
the followling chapter of this report. 


D. FEDERAL SUPPORT FOR SCIENCE STUDENTS 


In 1956 the National Science Foundation published extensive data 
on Federal support for science students during 1954. 


1. Summary data 


The study showed that in that year the Federal Government gave 
financial support to a total of nearly 390,000 students in higher edu- 
cation, mostly veterans, at a cost exceeding $390 million. The Gov- 
ernment aided about 345,000 or more than 1 of every 6 undergrad- 
uates, and 43,000 or more than 1 of every 5 graduate students pur- 
suing courses leading to advanced degrees in all fields of learning, 
and well over 1,000 postdoctoral students. Of the total of nearly 
390,000 students about 362,000 or 93 percent were veterans aided under 
the veterans’ educational benefit program.? 


Approximately 24 percent of the federally supported undergraduate 
students were studying sciences. Over 48 percent of the graduate 
students for whom field-of-study data were available were pursuing 
scientific courses. ri er 96 percent of those receiving Fed- 


eral support for postdoctoral training were working in the sciences. 

Students in the natural sciences, including engineering, accounted 
for more than 22 percent of the total number of undergraduate and 
more than 44 percent of the total number of graduate students receiv- 
ing Federal assistance. 

Less than 2 percent of the undergraduate students and less than 4 
percent of the graduate students were pursuing social sciences. 

The program of veterans’ educational benefits provided most of the 
Federal financial support for undergraduate students in the sciences, 
and financed more than 1 of every 4 federally supported graduate 
students in the sciences. 

The average Federal payments to the assisted students (or to the 
institutions they attended) were: Undergraduates $975; graduates 
$1,200; postdoctoral trainees $4,000. 

Total Federal funds expended for support of students at institu- 
tions of higher education by specified fields of study were as follows: 


2Detailed information concerning inclusions and exclusions is given in the report of 
the National Science Foundation, 
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Lae oebenceen 2 A. a ee $28, 649, 000 
Physical sciences (excluding engineering) 18, 577, 000 


Engineering 56, 001, 000 
BET ONC ON agiieicicacienacrs sctndh ntcieenatelpicclinasiantnabaiamiipindb tase iemiiaiiamiaaainaiall 8, 110, 000 


Total sciences 111, 377, 000 


PROTECTION icici cineicscimattiicaseudctein paw ienicsindaneial 274, 393, 000 
Field not designated 5, 830, 000 


Total 391, 560, 000 
2. Support of undergraduate students in the sciences 

Of the nearly 345,000 undergraduate students who received Federal 
financial support in 1954, more than 82,400 were enrolled for “major” 
purposes in the sciences. About 50,000 or 6 out of every 10 of these 
were in engineering. 

About 97 percent of the total number of 345,000 undergraduate 
students were veterans who were receiving their Federal assistance 
under the temporary program of veterans’ benefits. About 2 percent 
were holders of Naval Reserve Officer Training Corps (Holloway 
plan) scholarships. Thus undergraduate eligibility for Federal sup- 
port was being determined almost exclusively by either past military 
service or commitment to future military service.® 

(The Navy’s Holloway plan scholarships differ from the traditional 
contract ROTC programs of the Army, Navy, and Air Force. Neither 
the Army nor the Air Force has authority to award such scholarships. 
In 1954 there were about 6,400 students who had received 4-year 
scholarships under the Hollow ay plan. Over half of these students 
were enrolled in the sciences and engineering.) 

The Department of Defense in 1954 financed undergraduate train- 
ing for 2,571 of its civilian employees, of whom more than half or 
1,327 were studying sciences—including 900 engineering students. 

38. Support for graduate and postdoctoral students in the sciences 

Veterans’ educational benefits accounted for the Federal financial 
aid to about 27,000 of the nearly 43,000 graduate students who received 
some support from the Federal Government in 1954. The Federal 
Government expended altogether about $50 million in aid to graduate 
students. Of this amount the payments to veterans amounted to 
about $24,725,000. 

Almost half of the federally supported graduate students were 
pursuing the sciences. 

The largest group of graduate students in the sciences who received 
Federal aid in 1954 were those employed as research assistants. These 
persons were working on research contracts or grants awarded to 
senior investigators at colleges and universities. Fellowships con- 
stituted another important form of aid. 

Several Federal agencies pay for graduate training of employees 
in subjects relevant to their duties. In 1954 a total of 3,428 persons 
received such assistance, of whom 3,403 were training in the sciences. 

The military departments in 1954 supported full-time graduate 
training for over 3,300 officers at a cost exceeding $6,300,000. The 


Air Force led in graduate training of officers in the phy sical sciences ; 
the Navy in engineering. 


®* Enrollment in federally operated educational institutions was not taken into account 
in these data. 
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In 1954 the estimated number of graduate students in the United 
States, in all fields of study, totaled 198,933, of whom 42,850, or 21.5 
percent received some Federal support. The percentages of graduate 
students in the sciences who received Federal support in 1954 were 
as follows: 


Percent 
Natural sciences, including engineering___.____________ 27. 6 
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CHAPTER IX 
OTHER FEDERAL CONTRIBUTORY PROGRAMS 


(Toward the Development of Technical and Professional 
Manpower) 


A. INTRODUCTION AND SUMMARY 


This chapter deals generally with forms of Federal participa- 
tion in professional manpower development other than the provi- 
sion of aid to students for higher education—a contribution 
already discussed in the previous chapter. 

The Federal Government is contributing to professional man- 
power development in a number of other ways. Some of these are 
clearly distinguishable from aid to students; others are not so 
clearly distinguishable. Without attempting to draw definite 
lines of demarcation in all cases, this chapter reviews, by agency, 
some of the Federal programs promoting technical and profes- 
sional manpower development, not already described.’ It also 
gives data on Federal funds for education, particularly in science 
and engineering, and Federal expenditures for scientific research 
and development involving the use of technical and professional 
manpower. 

Some of the programs through which the Federal Government 
is directly or indirectly contributing to immediate or long-range 
technical and professional manpower development, other than by 
giving financial aid to students for higher education are— 


(1) Provision for summer courses for high-school teachers 
of science and mathematics—Oak Ridge Institute of Nuclear 
Studies; 

(2) Promotion of career development of Federal personnel, 
particularly in fields of shortages—Civil Service Commission; 

(3) Nationwide cooperative extension work in agriculture 
and home economics—Department of Agriculture; 

(4) Operation of a graduate school for scientific and engi- 
neering personnel—National Bureau of Standards; 

(5) Financing graduate training for a large number of offi- 
cers in the Armed Forces—Department of Defense; 

(6) Provision for professional training for a large number 
of civilian employees at colleges and universities—Depart- 
ment of Defense; 


1Principal sources: (1) Armsby, Henry A., Engineering and Scientific Manpower. 
United States Department of Health, Education, and Welfare, Office of Education, Circular 
No, 483, August 1956. 48 pp. (2) United States Government Manual, 1956-57. 782 pp. 
3) Quattlebaum, C. A., Federal Edueational Activities and Edueational Issues Before 
Congress. H. Doe. 423, 82d Cong. 567 pp. (4) Information obtained from a number of 
Federal agencies, December 1956. (5) Some other sources used are indicated in footnotes, 
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(7) Furnishing informational and consultant services pro- 
motional to technical and professional manpower develop- 
ment—Office of Education, Department of Health, Education, 
and Welfare; 

(8) Administration of Federal funds for land-grant col- 
leges, vocational education below college grade and aid to fed- 
erally affected school districts—Office of Education, Depart- 
ment of Health, Education, and Welfare; 

(9) Operation of a large program of vocational education in 
penal institutions—Department of Justice; 

(10) Provision of basic statistical information concerning 
manpower—Bureau of Labor Statistics; 

(11) Promotion of apprenticeship and other on-the-job 
training—Bureau of Apprenticeship; 

(12) Operation of an education-in-the-sciences program— 
National Science Foundation ; 

(13) Formulation of administration policies relating to 
technical and professional manpower development—Office of 
Defense Mobilization; 

(14) Encouragement of nationwide attack upon problems of 
education beyond the high school—President’s Committee on 
Education Beyond the High School; 

(15) Stimulation of widespread public understanding and 
support of ways for overcoming obstacles to the training of 
more qualified scientists and engineers—National Committee 
for the Development of Scientists and Engineers. 


Some of the Federal expenditures which more importantly and 
directly promote the development of technical and professional 
manpower are those for the following specific purposes: 


(1) Instruction at the land-grant colleges; 

(2) Vocational education of less-than-college grade; 

ne and research fellowships in the fields of public 
health; 

(4) The Federal contribution to cooperative agricultural 
extension work; 

(5) Academic training of military personnel at civilian 
institutions and at the service academies; 

(6) Education, training, and vocational rehabilitation of 
veterans; 

(7) Fellowships in the sciences; 

(8) Training (largely in engineering) for Merchant Marine 
and Coast Guard personnel; 

(9) Nationwide apprentice training. 


B. DESCRIPTION OF PROGRAMS, BY AGENCY 


1. Atomic Energy Commission 


The Atomic Energy Act provides for certain major activities of 


the Atomic Energy Commission to encourage scientific and industrial 
progress. These include: (1) pets , assisting, and fostering re- 
search and development; (2) controlled dissemination of scientific 


and technical information; : a (3) promotion of widespread but regu- 
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lated participation in the development and use of atomic energy for 
peaceful purposes. 

In connection with carrying out these and related responsibilities 
the Commission has obligations to stimulate and assist in the training 
of an adequate supply of qualified personnel for the expanding private 
atomic energy industry and for foreign countries participating in 
the international cooperation program. 

The Commission’s programs for meeting immediate requirements 
include: (1) summer courses for high-school teachers of science and 
mathematics provided through the Oak Ridge Institute of Nuclear 
Studies; and (2) on-the-job participation on Commission contractor 
programs by industrial employees. 

Long-range programs to assist regular academic institutions to 
assume the bulk of the load for nuclear engineering and science edu- 
cation include: (1) providing for the training of faculty members 
in summer institutes and through participation in the research pro- 
grams of the National Laboratories; (2) furnishing academic institu- 
tions certain facilities and equipment; (3) providing symposia, insti- 
tutes, and published materials for students and teachers in second- 
ary schools; and (4) developing information concerning the present 
and future demand for scientists and engineers of different specialities 
in atomic-energy programs. 

2. Civil Service Commission 

The Civil Service Commission makes studies, formulates policies, 
prepares guides, and carries on other activities to promote the career 
development of professional personnel in the Federal service, particu- 
larly in fields in which there are shortages. 


8. Department of Agriculture—F ederal Extension Service 


The Department of Agriculture engages in several activities which 
directly or indirectly contribute to development of technical and pro- 
fessional manpower. Of special interest in the present study is the 
Federal Extension Service. 

Cooperative extension work in agriculture and home economics is 
carried on by the Department of Agriculture with the aid of the State 
agricultural colleges. Federal, State, and county governments share 
the cost. The work consists of practical instruction and demonstra- 
tion in agriculture and home economics given to persons not attending 
or resident at educational institutions. Instruction is generally at the 
secondary or postsecondary level. 

The Federal Extension Service functions as an administrative and 
coordinating organization for the nationwide system of cooperative 
extension work and administers the various acts of Congress relating 
to extension work. It is responsible for the overall planning and 
direction, including determination of policies and procedures, the de- 
velopment of technical subject matter, the conduct of field studies, 
training of extension workers, and preparation and distribution of 
educational and informational materials. 


4. Department of Commerce—National Bureau of Standards 


The National Bureau of Standards contributes to professional man- 
power development through the operation of several training pro- 
grams for its scientific and engineering personnel. ‘These include the 
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graduate school, the junior scientist-engineer program, postdoctoral 
research fellowships, and seminars, and colloquia. 

In operation since 1908, the graduate school has provided excep- 
tional educational opportunities principally for Bureau personnel, but 
also for other persons employed full time in the Washington, D. C., 
area. Individuals possessing the proper educational qualifications 
for enrollment have been able to further their scientific education and 
to obtain master’s and doctor’s degrees. Besides out-of-hours courses, 
the school offers special courses during the working day, for the pur- 
pose of increasing efficiency and revealing potentials for more ad- 

vanced work. The school provides an average of about 40 courses a 
year. The enrollment is about 1,000 persons annually. 

The junior scientist-engineer program of the bureau is designed to 
give especially well- -qualified iidtent employees preparation for future 
professional careers. The selected young people participate in a 
planned program of orientation, supervised on-the-job training as- 
signments and discussions with trainee advisers appointed from the 
technical divisions. 

National Research Council-National Bureau of Standards research 
associateships were initiated in 1954, The program provides advanced 
training through Bureau-sponsored research, to a small number of 
highly selected young scientists who have shown promise of becoming 
creative leaders in basic research. 

Besides these programs, the Educational Committee of the Bureau 
sponsors many seminars and colloquia on various specialized aspects 
of scientific subjects. 


§. Department of Defense 


The preceding chapter has listed the contributions to professional 
manpower development made by the Military, Naval, and Air Force 
Academies, the Army, Navy, and Air Force ROTC, and (indirectly ) 
by the Department of Defense through research contracts. 

The military departments also finance graduate professional train- 
ing for a large number of officers. In 1954 these departments sup- 
ported full-time graduate training for over 3,300 officers and post- 
doctoral training for 97 officers at a combined cost exceeding $6 million. 
Over half of the officers benefiting under the graduate training pro- 
grams were pursuing studies in the sciences. 

Many civilian professional employees of the Department of Defense 
are given training at various universities in subjects related to their 
work. During the fiscal year 1955 approximately 5,000 engineering 
and scientific ‘personnel participated in such training. Cooper ative 
training programs also have been instituted at a number of military 
installations, whereby undergraduates working for engineering 
degrees may ‘alternate work at the installations with periods of college 
instruction. 

The programs of the military departments providing professional 
education and technical training above and below college grade are 
too numerous and varied for full description in this report. They 
might constitute an appropriate subject for special study in connection 
with the problem of professional manpower development. A detailed 
description of the educational activities of the military departments as 
of 1950 is contained in House Document No. 423, 82d Congress, entitled 
“Federal Educational Activities and Educational Issues Before Con- 
gress.” 
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6. Department of Health, Education, and Welfare—Office of Edu- 


cation 


The Office of Education promotes professional manpower develop- 
ment through informational, consultant, and other services. 

Its statistics on enrollments and degrees granted by American col- 
leges and universities are used by agencies concerned with the present 
and future supply of scientists and engineers. 

In conjunction with the American Society for Engineering Educa- 
tion, since 1949 the Office of Education has compiled annual statistics 
on enrollments and degrees in the field of engineering. 

The Office sponsors conferences and other measures to coordinate 
the efforts of interested agencies and to effect a closer working rela- 
tionship between educational and noneducational agencies concerned 
with manpower development. 

Among Division of Higher Education projects of significance in 
relation to the scientific and engineering manpower problem are: (1) 
A study of the availability and utilization of institutional financial 
assistance for the academic year 1955-56; (2) a study of college 
student retention and withdrawal; and (3) a study of the costs students 
incur in attending college. 

The Office of Education administers the funds appropriated for 
several important Federal educational programs which contribute to 
the current or long-range development of technical and professional 
manpower. These include (a) Federal funds appropriated for in- 
struction at land-grant colleges, (6) Federal funds disbursed to the 

States and Territories for assistance in the maintenance and operation 
of schools in federally affected school districts, and (c) Federal funds 
for vocational education of less than college grade. 

Some of the projects being undertaken under the Office of Educa- 
tion’s cooperative research program? relate to problems of techni- 
cal and professional manpower development. Two of the fields of in- 
vestigation are “retention and continuation of students in schools and 
colleges,” and “staffing the Nation’s schools and colleges.” * 


7. Department of Justice—Bureau of Prisons 


The Bureau of Prisons is making a contribution to the development 
of technical manpower through the operation of educational programs 
in the 29 Federal penal and correctional institutions. In 1955, over 
14,000, or approximately 80 percent, of the prisoners confined were 
enrolled in some form of organized educational activity. More than 
9,970 of these were enrolled in organized vocational training courses, 
including on-job training in the institutional maintenance and indus- 
trial production shops. 

The entire vocational training program is financed out of the earn- 
ings from the operation of Federal Prison Industries, Inc. 


8. Department of Labor 

(a) United States Employment Service-—The Employment Service 
has developed two activities which are particularly promotional to 
technical and professional manpower training. One is being carried 
out by Employment Service counselors, who are stressing long-term 





® Authorized by Public Law 531, 83d Cong. 
® Research report. School Life, December 1956, p. 5. 
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opportunities in scientific engineering, and other professional fields, 
The Service is supplying pertinent information to schools as well as to 
individuals. 

The other activity is development of aptitude and predicator tests 
for many scientific occupations. These tests are helpful in discover- 
ing talent for training and employment in these fields. 

(b) Bureau of Labor Statistics —As one of the principal sources of 
basic statistical and other information concerning manpower, the 
Bureau of Labor Statistics aids technical and professional training. 

Current and recent studies by the Bureau include such titles as: 
(1) “Educational Requirements for Employment of Biological Scien- 
tists, Economists, Actuaries, Geophysicists, Physicists, “Geologists, 
Chemists, Statisticians, and Sociologists,” (2) “The Demand for 
Chemists and Chemical Engineers in the Chemical, Petroleum and 
Rubber Industries, a Preliminary Report,” and ‘ ‘Employ ment Outlook 
for Physicists.” 

(c) Bureau of Training and Apprenticeship—With the coopera- 
tion of the United States Office of Education and State and local 
agencies, the Bureau of Apprenticeship administers a pig crags for 
the promotion of apprenticeship and other training on the job in the 
skilled trades. 

This program provides training generally at the secondary and 

ostsecondary levels. The training is of technical nature, relating to 
industrial skills and processes. It covers all of the United States ‘and 
its Territories. 

Particular emphasis has been placed upon training in the industries 
connected with defense. These include the aircraft, shipbuilding, 
machine-tool, automotive and petroleum industries, foundry and steel 
mills, mining and railroads. In addition, the Air Force bases, arse- 
nals, ‘and atomic- -energy plants have conducted apprentice training 
under the program, In December 1956 there were about 180 000 reg- 
istered apprentices in the United States and an undetermined num- 
ber of unregistered ones, registration being voluntary. 

(2) Women’s Bureau.—The Women’s Bureau has published sev- 
eral career pamphlets for the guidance of teachers and students in 
the fields of science. The most recently published one of these deals 
with mathematics, 


9. National Science Foundation 


Besides its graduate fellowship and research grants programs de- 
scribed in the previous chapter as providing aid to individuals for 
professional training, the National Science ‘Foundation is carrying 
cut a number of other activities promoting the development of scien- 
tific manpower. ‘These include: (a) developing national policies for 
the promotion of basic research and education in the sciences, analyz- 
ing the national scientific effort, and evaluating research programs; 
(>) collecting and analyzing information concerning scientific man- 
power; (c) promoting the exchange and dissemination of scientific 
infor mation ; and (d) str engthening science teaching , improving cur- 
riculums, and motivating able students to consider careers in science 
and science teaching. 

Through the education-in-the-sciences program the Foundation is 
undertaking and supporting measures leading toward full develop- 


ment of the Nation’s talent, such as (a) summer institutes for science 
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and mathematics teachers, (2) conferences of science teachers and 
research scientists, (c) week-long visits by eminent scientists and 
mathematicians to small colleges, ‘and ( (d) a traveling science demon- 
stration program for small high schools. 

The scientific manpower program of the Foundation maintains a 
register of scientific and technical personnel and a clearinghouse of 
scientific manpower information. The latter collects, analy: zes, eval- 
uates and disseminates information on the supply, utilization, training 
and need for scientific and technical personnel. 

The Foundation also makes surveys and research studies concerning 
the status of scientific activity in the Nation. 

10. Office of Defense Mobilization 

The Office of Defense Mobilization bears important responsibilities 
concerning the development of technical and professional manpower, 
particularly in the sciences and engineering. The Office is the policy 
planning and coordinating agency in our national mobilization effort. 
The fuctions of the Office relate not only to current defense activities 
but also to readiness for any further national emergency. 

The Assistant Director for Manpower is responsible for coordi- 
nating all the manpower activities of the Federal Government neces- 
sary to achieve and maintain the current and projected mobilization 
program. He is also responsible for assuring that appropriate man- 
power actions are taken now which would enable the Nation to move 
quickly and effectively to full mobilization. 

The Science Advisory Committee advises in matters relating to 
scientific research and dev elopment for defense. 

The Health Resources Advisory Committee advises and assists on 
problems of the Nation’s health relating to national mobilization. 

The Labor-Management Manpower Committee makes recommenda- 
tions relating to the mobilization, training, and maximum utilization 
of manpower in the defense program. 

The Office of Defense Mobili ation has issued a policy statement on 
training and utilization of scientific and engineering manpower. It 
urges employers and professional associ: tions of scientists and engi- 
neers and educational institutions to take steps designed to improve 
training and utilization of scientists and engineers. 


11. Presidential committees 


(a) The President’s Committee on Education Beyond the High 
School.—In a special message to Congress concerning “our educational 
system” on January 12, 1956, President Eisenhower expressed his in- 
tention to: appoint a Special Committee on Education Beyond the High 
School. He said that the purpose of the Committee would be “to lay 
before us” all the problems of education beyond the high school and 
to encourage systematic attack upon them. 

On April 19, 1956, the White House announced the appointment of 
33 persons to constitute the Committee. The justification for a con- 
gressional appropriation to the C ommittee, requested by the President 
on May 15, 1956, reads in part as follows 

Among the problems to be studied by the Committee will be those * * * of 
meeting shortages of scientists, engineers, and other professionals; and of 
insuring that students with talent continue their education until they develop to 
the fullness of their capacities. 
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Preliminary operations of the Committee began in April 1956, with 
available Presidential discretionary funds. These were supplemented 
by the 84th Congress, which appropriated $150,000 to the Committee 


for the current year and authorized but did not appropriate $650,000 
for State conferences. 


The Committee submitted its first interim report to the President 
on November 16, 1956. The report reviewed a number of actions by 
the Committee which relate to the subject of the present study. Fol- 
lowing is an extract from the report: 


The educators and laymen who comprise the President’s Committee agreed 
that the Committee has a twofold function: First, to stimulate informed public 
discussion that will lead to action; and, second, out of this discussion and the 
Committee’s own deliberations to forge useful recommendations to guide citi- 
zens’ action in cooperation with institutions and governments to reduce at least 
some of the major problems. In support of these aims, the Committee has 
within the past 6 months held 5 Committee meetings and numerous subcom- 
mittee meetings; formulated premises to serve as bases for the work ahead; 
heard views of many educators, informed laymen, and interested groups and 
made plans to hear many more; gathered a staff to supply and refine needed 
information and to help implement the Committee’s plans; and established a 
course of action to provoke widespread discussion in every State and region, 
to identify and bring to the attention of the Nation the most critical problems 
of post-high school education, and to stimulate action to solve them. 

As a part of the whole task, the Committee and its staff have made a series 
of studies defining the basic problems in the following areas: (1) The demand 
and need for education beyond the high school; (2) the resources to meet the 
demand; (3) some of the modifications and improvements that might be 
applied; and (4) the relationship of the Federal Government to this field of 
education. A panel of Committee members was assigned to each of these four 
problem areas to clarify the facts and identify the central issues. New panels 
will now be formed to focus upon the issues thus identified. 

As a first step toward bringing the basic questions to the attention of local 
groups and stimulating the kind of public discussion that will lead to action, 
the Committee has set up the machinery for a series of conferences in five 
regions which together comprise all the States and Territories. These will be 
convened between January and June 1957. To prepare for the conferences, 
the Committee arranged for five regional “workshops” organized under the 
auspices of an organization or institution in each region. These organizations 
and institutions included the Southern Regional Education Board, the Western 
Interstate Commission for Higher Education, Radcliffe College, the College of 
Education at the University of Illinois, and New York University. The “work- 
shops,” meeting in October and November 1956, brought together from their 
respective areas educational and civic leaders who suggested agenda for the 
regional conferences designed to ensure that they will focus on the major prob- 
lems relevant to each region. They also set up machinery for organizing and 
conducting the conferences.‘ 


(b) National Committee for the Development of Scientists and 
Engineers.—On April 4, 1956, the White House announced appoint- 
ment of the National Committee for the Development of Scientists 
and Engineers. President Eisenhower assigned the Committee the 
task of “increasing the supply and improving the quality of our tech- 
nological personnel.” The President expressed the hope that the 
Committee will— 

Assist the Federal Government in identifying the problems associated with 
the development of more highly qualified scientists and engineers. 

Enlist the cooperation of all interested individuals and groups in analyzing 


the problem and developing programs to decal with it, and to take the lead in 
coordination of interested organizations outside the Federal Government. 


*The President’s Committee on Education Beyond the High School: First Interim 
Report to the President, November 1956, pp. 2-3. 
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Make available to all interested organizations information on effective ways 
of overcoming the obstacles to the training of more qualified scientists and 
engineers. 

Publicize the problem and possible solutions in order to stimulate widespread 
public understanding and support. 

Activities of the Committee are described in its first interim report 
and in an accompanying letter from the Chairman to the President 
dated July 1956, reading in part as follows: 

© * . * * - * 

The Committee held its organizational meeting on May 15, 1956. At this first 
meeting the Committee, in addition to determining its method of operation, 
organized two working groups. The first group was to develop a program for 
increasing the number and improving the quality of engineering and scientific 
technicians. The second group was to explore ways and means of encouraging 
the long-range improvement of science and mathematics programs in the ele- 
mentary and secondary schools. 

These working groups reported at the second meeting of the Committee on 
June 21-22, 1956. The Committee is now developing action programs to carry 
out the recommendations approved by the Committee. 

The National Committee, at its second meeting instructed the Chairman to 
organize additional working groups to develop programs looking toward (1) the 
improvement of teachers and teaching in elementary and secondary schools, (2) 
the identification and guidance of students with aptitude for science and mathe- 
matics in the elementary and secondary school. 

The Committee also requested that study be made of the need for, and 
possible sources of, additional scholarships for high school graduates intending 
to enter into science and engineering courses in college. 

oa - * * * . a 


12. Selective Service System 


In conformity with policies formulated by Congress and by the 
Office of Defense Mobilization, the Selective Service System has estab- 
lished procedures for the deferment of college students, particularly 
those studying science and engineering. T he procedures emphasize 
allowing the better students to complete their undergraduate college 
courses, and also allowing additional deferment of some of them for 
the pursuit of graduate work. Implementation of this policy pro- 
motes the development of professional manpower particularly in fields 
of known shortages. 

The national headquarters of the Selective Service System has 
repeatedly pointed out, however, that the final authority on the defer- 
ment of registrants is the local draft board, subject to the appeal pro- 
cedures established by law. The local board must determine when 
each of its able- bodied young registrants must render the 2 years of 
military service for which he is obligated. 

The caliber of students who may qualify for student deferments 
(class II-S) is set forth in a Presidential directive, Executive Order 
10650. New in the situation, and of very considerable importance to 
the manpower problem, is the special skills Reserve pga | that was 
introduced in the Reserve Forces Act of 1955 (Public Law 305, 84th 
Cong.). This enables scientists and engineers to volunteer for the 
reserve and to meet their military obligation with only 6 months of 
continuous service instead of 2 years as formerly. Executive Order 
10651 authorizes that these men be screened from the Ready Reserve 
to the Standby Reserve shortly after their 6 months’ military training 
has been completed, and thereafter they are under the jurisdiction of 
selective service instead of the military, as long as their reserve obli- 
gation lasts. The scientific and professional personnel program of the 
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Army provides a method of having scientists and engineers apply 
their specialties in the Armed Forces, and thus make the period of 
service something less than a total technological loss. 


C. FEDERAL FUNDS FOR EDUCATION (PARTICULARLY IN SCIENCE 
AND ENGINEERING) 


One measure of the Federal contribution to technical and profes- 
sional manpower development would be the total of Federal expendi- 
tures for this purpose. Ceaeiee’ agreement could not be expected, how- 
ever, with respect to definitions, inclusions and exclusions involved 
in the computation. 

Data are given here on the Federal expenditures for certain pro- 
rams, most of which have been described in this report. These data 
1ave been extracted (in some cases computed) from tabulations con- 

tained in a volume published in 1956 by the Office of Education, De- 
partment of Health, Education, and Welfare.® 

On the basis of the information given in this and the preceding chap- 
ter the reader may form his opinion as to what extent the Federal 
funds listed below have been contributory to technical and profes- 
sional manpower development. It may be said unequivocally that 
Federal expenditures for education are very largely for vocational 
education and for professional training, particularly in the sciences 
and in engineering. 


1. Summary of Federal expenditures for education 


Following is a summary of Federal expenditures for education for 
the academic year 1954-55 (the latest year for which such data have 
been compiled). 


Funds administered by the Department of Health, Education, 


TAM) OURO Oa rr iat SiS eis os Bele ei $442, 475, 407 
Funds administered by the Department of Agriculture__.._-__. 229, 210, 798 
unas Lor the education Of Veterane. gc — deen awaenaneowee 710, 083, 657 
Giner Peceral runan tor ecarauon..t...~. 2 179, 804, 052 

Oe cacti chic snc ne ecstacy lena eacea ig a 1, 561, 573, 914 


These figures include programs and distributions which provided 
Federal assistance in the form of commodities, funds or services for 
activities in educational institutions or under Federal, State, local, 
or private educational agencies. 

Included are federally assisted research and training programs con- 
ducted in educational institutions, and the training of non-Federal 
research workers and technicians in Federal institutions and under 
Federal assistance. 

Included are programs in which a pupil-teacher relationship exists 
and for which a Federal department or other agency provides instruc- 
tion, lectures, tuition, contracts for educational services, school hous- 
ing, or expenses required by students engaged in educational activities 
under Federal sponsorship. 

Excluded are Federal civilian employee on-duty, inservice training 
programs provided outside of educational institutions. 

Excluded are the extensive and varied basic and specialized training 
programs for military personnel, except the academic training given 





®Hutchins, Clayton D. Federal Funds for Edueation. U. S. Department of Health, 


Education, and Welfare, Office of Education, Bulltin 1956, No. 5, 163 pages. 
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such per sonnel at civilian institutions. Education at the service acade- 


mies 1s included. 


2. Federal funds for particular programs 


Federal funds for certain programs directly or indirectly affecting 
the immediate or long-range development of scientific, engineering, 
and other technical and professiona manpower were as follows for 


the academic years specified. 


(a) Department of Health, Education, and Welfare: 
Federal funds appropriated for instruction at land-grant 
CC. I hls 
Federal funds allotted for vocational education of less- 
than-college grade, 1955—-56___..-... 2. .22 Ll 
Federal funds allotted for training and for research fellow- 
ship of the Public Health Service, 1955-56_-_-.------_- 
Estimated acquisition value of durable personal property 
allotted to educational institutions, 1954-55________---~- 
Fair value of Federal surplus real property transferred 
to educational institutions, 1954-55_._......--._--__-.. 
Estimated Federal funds expended in the States and Ter- 
ritories for vocational rehabilitation and _ training 
SAMI G... A ind besenicth tee cits eavtnideados tebe 
Federal funds disbursed for the construction of school 
facilities in federally affected school districts, 1954-55__ 
Federal funds disbursed for assistance in the maintenance 
and operation of schools in federally affected school 
CARCRICUN, SIO ittiise cee citsne ccna aid ete Seabee 
Federal funds appropriated for Howard University (de- 
voted to the education of Negroes) 
(b) Department of Agriculture: 
Federal funds allotted for cooperative agricultural exten- 
Ce ae, a: Ee ae. Se ee 
Federal funds allotted for agricultural experiment sta- 
tions, 1955-56 
(c) Department of Defense: 
Federal funds allotted for academic training of military 
personnel at civilian institutions* and service academies, 
1900-00 sie ince hi ae ee ae 
Federal funds expended for the education of military per- 
sonnel while off duty, 1964-56... 220 
Estimated Federal expenditures for education of children 
of military and civilian personnel overseas, 1955-56___- 
(d) Department of the Interior: Federal funds expended for the 
education of Indians in the United States, 1954—-55___- 
(e) Department of State: Federal funds allotted for educational 
exchange programs, 1955-56 
(f) Veterans’ Administration: 
Federal funds expended for education and training of 
veterans (Public Laws 346 and 550) including tuition, 
equip ment and supplies, and subsistence allowance, 
1964-65). 2. nenccccen tid Ieeu ee pai Be 
Feder: *y ‘funds expended for vocational re habilits ition of 
veterans (Public Laws 16 and 894), including tuition, 
equipment and supplies, and subsistence allowance, 
WUE eacdncucdedncéacétceuwsewetn Eel 
(9g) Atomic Energy Commission: Federal expenditure for the de- 
velopment of scientists and of new information about 
ROMS COMMON. TO rite aiacsetin eee De actuanateeicaa 
(h) National Science Foundation: Foundation obligations for basic 
research, fellowships and education in the sciences, 
1955-56 


$5, 051, 500 
33, 638, 330 
17, 302, 000 
105, 739, 398 


4, 270, 953 


32, 075, 000 


122, 767, 442 


85, 250, 68% 


5, 006, 000 
45, 475, 000 


19, 549, 708 


25, 506, 028 

9, 332, 584 
21, 829, 811 
34, 605, 624 


20, 283, 809 


669, 313, 855 


40, 769, 802 


19, 080, 119 


138, 416, 792 


1Not including military pay and allowances and the payments to universities under 


research and development contracts, 
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(i) Other Federal Agencies: 
Department of Commerce: Estimated Federal funds ex- 
pended for the education of merchant marine personnel, 


TOG a i cc Lenin ee ee aeedn eens $2, 748, 100 
Department of Labor: Federal expenditures for apprentice 
trnimiip, 1900-56212 cUl Celi 8 a ee 8, 150, 000 


Department of the Treasury: Federal funds allotted for 
the education of Coast Guard personnel and their de- 


TTR DUM WM ccticicties cabanas canal ae ee iat 8, 226, 000 
Housing and Home Finance Agency: Amount of college 
housing loans made through Dee. 31, 1955_.-----_----.- 160, 203, 000 


It should be emphasized that the extent to which any of these Fed- 
eral expenditures affects technical and professional manpower de- 
velopment is not exactly determinable, being largely a matter of 
definition and opinion. ‘These funds undoubtedly affect such develop- 
ment in varying degrees. 


D. FEDERAL ORGANIZATION FOR SCIENTIFIC ACTIVITIES 


A study of the organization of the Federal Government for science 
activities, carried out by the National Science Foundation in 1954 and 
1955 identified 39 Federal departments and agencies engaged in such 
activities. All of these programs affect to some extent the development 
of technical and professional manpower. The departments and agen- 
cies listed in the Foundation’s report, rearranged in alphabetical order, 
are— 

Advisory Committee on Weather Control 

Atomic Energy Commission 

Bureau of the Budget (Executive Office of the President) 

Civil Aeronautics Board 

Council of Economic Advisers (Executive Office of the President) 

Department of Agriculture. 

Department of Commerce 

Department of Defense 

Department of Health, Education, and Welfare 

Department of Justice 

Department of Labor 

Department of the Air Force 

Department of the Army 

Department of the Interior 

Department of the Navy 

Department of State 

Department of the Treasury 

Farm Credit Administration 

Federal Civil Defense Administration 

Federal Communications Commission 

Federal Power Commission 

Federal Reserve Board 

Federal Trade Commission 

General Services Administration 

Interdepartmental Committee on Scientific Research and Devel- 
opment 

Interstate Commerce Commission 

National Academy of Sciences—National Research Council 

National Advisory Committee for Aeronautics 

National Science Foundation 
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Office of Defense Mobilization (Executive Office of the President) 

Post Office Department 

Railroad Retirement Board 

Securities and Exchange Commission 

Smithsonian Institution 

Tennessee Valley Authority 

United States Civil Service Commission 

United States Information Agency 

United States Tariff Commission 

Veterans’ Administration 

Detailed information concerning the scientific activities of these 

agencies, but without special reference to the effects upon professional 
manpower development, is contained in the 349-page report of the 
Foundation.® 


BE. FEDERAL FUNDS FOR SCIENTIFIC RESEARCH AND DEVELOPMENT 


Federal expenditures for scientific research and development indi- 
rectly provide important support for the training of technical and 
professional m: anpower in the affected fields, although the exact extent 
of such support is not known. 

With the cooperation of the many Federal departments and agencies 
having research and development programs, the National Science 
Foundation has made analyses of the Federal research and develop- 
ment budgets since 1953. Following are some of the more significant 
data brought out in the Foundation’s study for the fiscal years 1955, 
1956, and 1957. 

Federal oinaidieiiel for scientific research and development are 
estimated at 2.3, 2.4, and 2.7 billion dollars in the fiscal years 1955, 
19: 56, and 1957, respectively. ‘These figures show an increase of almost 

7 percent in the fiscal year 1956 over the previous year and an antici- 
pated increase of 12 percent in the fiscal year 1957. Besides the 
amounts for research and development programs, these estimates in- 
clude (1) expenditures for administering the programs, (2) other 
indirect costs such as pay and allowance of military personnel in re- 
search and development installations, and (3) expenditures for the 
increase of research and development plants and other facilities. 

Obligations for the same fiscal years, including pay and allowances 
for military personnel but excluding obligations from Department 
of Defense procurement and production appropriations, have been 
estimated at 2.3, 2.8, and 2.9 billion dollars. These amounts indicate 
an upward movement on fiscal 1956 over fiscal 1955 of more than 22 
percent, and an anticipated increase in fiscal 1957 of over 5 percent. 
The increases are expressed in terms of current prices. About 85 or 
90 percent of the total is expended or obligated of planned for research 
al development and the remainder for the expansion of plants for 
research and development. 

About 99 percent of the total Federal expenditures and obligations 
for research and development is attributable to eight agencies, namely, 


National Science Foundation. Organization of the Federal Government for Science 
Activities. Washington, Government Printing Office, 1956, 349 pages. 

™National Science Foundation. Federal Funds for Science. V. The Federal Research 
and Development Budget Fiscal Years 1955, 1956, and 1957. Washington, Government 
Printing Office, 1956, 47 pages. 
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the Department of Defense; the Atomic Energy Commission; the 
Department of Health, Education, and Welfare; the Department of 
Agriculture; the National Advisory Committee for Aeronautics; and 
the National Science Foundation. The Department of Defense and 
the Atomic Energy Commission rank first and second, respectively, 
in the amounts of funds administered. 

The approximate distribution of the research dollar among the 
major fields of science in the fiscal years 1955, 1956, and 1957 is 87 
cents for the physical sciences including engineer ing sciences, 11 cents 
for the life sciences, and 2 cents for the social sciences. 

The dominant position in the Federal scientific research budget is 
occupied by applied research and development; but basic research is 
growing in terms of Federal funds provided for this purpose. 

In the fiscal year 1956, Federal obligations for research and devel- 
opment were distr ibuted among per formances components as follows: 
Work within the Government’s own laboratories and facilities, 47 
percent; profit organizations, 88 percent; educational institutions, 13 
percent; and other organizations, slightly more than 2 percent. 
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CHAPTER X 


CONTRIBUTIONS OF NONGOVERNMENTAL 
ORGANIZATIONS 


A. INTRODUCTION AND SUMMARY 


A thorough canvassing of all contributions made by corpora- 
tions, foundations, societies, and other nongovernmental organi- 
zations to the development of professional manpower would be 
too voluminous an undertaking to be carried out as a part of this 
study. Extensive investigation has not revealed a source of com- 
prehensive information on this subject. However, numerous 
publications have been found containing some data, usually con- 
cerning the programs of one or more corporations or foundations. 

This chapter brings together and digests selected recently pub- 
lished materials bearing on the subject. Because of the different 
dates and other considerations, the materials cannot be fitted into 
a clear-cut, overall picture. However, the chapter summary at- 
tempts to impart a general conception of what nongovernmental 
organizations are doing to promote professional manpower 
development. 

For two reasons, this account emphasizes contributions to train- 
ing in the fields of science and engineering. One of the reasons 
is that manpower development in these fields is the principal 
concern of this entire study. The other reason is that altogether 
the contributions made by nongovernmental organizations em- 
phasize manpower development in scientific fields. 

For the purpose of this study, aid to higher education, to insti- 
tutions of higher education, and to college and university students 
in general is considered promotional to the development of pro- 
fessional manpower. The exact degree to which such aid is pro- 
motional to professional manpower development is incalculable. 


College reliance on corporate aid 


More than ever before our colleges are relying upon corporate 
support. In 1956 indust vial and business concerns invested an esti- 
mated total of $100 million in higher education. However, our 
colleges and universities must have much greater financial aid if 
they are to meet the Nation’s needs for educated manpower. 

Some individuals and organized groups are fearful that in- 
creased corporate support of higher education will lead to unde- 
sirable corporation influence over it. 


Nature of corporate support 


While some corporations have established foundations to ad- 
minister aid to higher education, others are in the midst of formu- 
lating policies for such aid. Policy considerations involve such 
questions as whether it should be given to “have” or “have not” 
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institutions, and whether it should be given to tax-supported as 
well as privately supported ones. A study showed corporation 
preferences of forms of aid to be, in the order named: (1) Funds 
for current operation, (2) funds for special services, (3) capital 
funds, and (4) student aid funds. Outstanding among criteria 
governing corporation interest are (1) location of company plants, 
employments, or markets in relation to the eductaional institu- 
tions, and (2) the institutional sources of the corporation’s own 
personnel. 

Some corporations evidence interest in only immediate benefits 
to themselves from support given to higher education. There is 
a trend toward interest in long-range and national effects. 


National Merit Scholarship Corp. 


Much publicity has been given the National Merit Scholarship 
Corp., which began operating in 1955 with $20 million—the 
largest sum ever devoted to scholarships. However, soon after 
the announcement of the grants the Educator’s Dispatch pointed 
out that, although a heartening event in American education, the 
available funds showed “how big the need, how few the resources.” 
In order to maintain 4,000 men and women in college, an eventual 
aim of the corporation, the fund must be built up by many more 
corporate grants. 


Other corporate programs 

Other corporations and foundations have recently announced 
large and varied programs of aid to higher education. Some of 
the largest recent grants have been: Esso Education Founda- 
tion—$1,067,900 for 1955-56; United States Steel Foundation, 
Ine.—$1,150,000 for 1956-57; Shell Companies Foundation, Inc., 
and Shell Oil Co.—$450,000 for 1955-56; Owens-Illinois Glass Co.— 
$534,000 (announcement of May 1, 1956); Radio Corporation of 
America—$572,000 for 1955-56. 

Some of the forms of aid to higher education provides by these 
grants (within limitations of the grants) are: 


(1) Corporation matching of the gift of any employee to a 
privately endowed, accredited college or university. 

(2) Four-year scholarships and grants-in-aid to persons 
nominated by employees of the corporation, preferably rela- 
tives of the employees. 

(3) Direct grants (for operating expenses) to selected pri- 
vately supported institutions, broadly distributed. 

(4) Grants (for capital funds and operating expenses) 
through associations, such as the United Negro College Fund. 

(5) Unrestricted grants to privately supported institutions 
selected according to several criteria, such as institutions 
from which persons in the corporation’s management have 
graduated. 

(6) Grants to institutions for faculty salaries according to 
the number of graduates of each institution in the company’s 
employ. 

(7) Grants to specified departments of privately supported 
institutions for research in designated, broad scientific fields. 

(8) Full-term fellowships at tax-supported and privately 
supported institutions. 
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(9) Summer fellowships at designated institutions, for out- 
standing science and mathematics teachers. 

(10) Summer jobs for science and mathematics teachers 
from high schools in or near communities in which the cor- 
poration is operating. 

(11) Grants to privately supported colleges and universi- 
ties in specified States. 


(12) Fellowships in specified fields of interest to the corpo- 
ration. 


Trend of corporate aid to students 


A recent sampling study showed a net increase in corporation 
outlay for student aid over a 2-year period. The study also indi- 
cated development of a growing “appreciation of the wisdom of 
such aid at the undergraduate level.” 

Pros and cons of corporate aid 


Arguments for corporate contributions to the support of higher 
education have included these: (1) The dual system of American 
higher education—tax-supported and gift-supported—should be 
maintained. (2) Gifts made by corporations to higher education 
yield returns of value to the corporations, namely, gains in good- 
will and prestige. 

Among arguments against corporation support of higher edu- 
cation are: (1) Such gifts may be embarrassing to corporations 
because they require choices or discriminations. (2) Corporate 


gifts may stimulate charges of “big business” control of edu- 
cation. 


Activities of some agencies and societies 


The National Science Teachers Association recently announced 
having obtained the cooperation of a number of industrial con- 
cerns in a program to promote technical and scientific training. 
The program calls for employment of high-school science teachers 
in industrial plants during the summer months, 

Some of the other nongovernmental agencies and societies 
which in various ways are promoting the development of profes- 
sional manpower, particularly in the fields of scientific and engi- 
neering are: the National Academy of Sciences-National Re- 
search Council (a quasi-official agency), the American Association 
for the Advancement of Science, the National Manpower Council, 
the American Society for Engineering Education, the Engineers 
Joint Council, the Engineering Manpower Commission, the Scien- 
tific Manpower Commission, the American Chemical Society, the 
Manufacturing Chemists Association, the National Education As- 
sociation, the Future Scientists of America Foundation, the 
American Medical Association, and the Association of American 
Medical Colleges. 

Contributions made by these agencies and societies to skilled 
and professional manpower development include such activities 
as: 

(1) Prorating fellowship programs. 

(2) Rendering expert advisory and consultation services, 
(3) Promoting the use of scientists in teacher training. 
(4) Conducting and publishing manpower studies. 
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(5) Giving aid to vocational guidance in high school. 

(6) Campaigning for increase of engineering students. 
(7) Organizing conferences on scientific personnel prob- 
ems. 

(8) Sponsoring teacher institutes. 

(9) Providing “curriculum enrichment” materials. 

(10) Developing programs to attract students into training 
to become teachers. 

(11) Organizing efforts to attract youth into training for 
careers in science. 

(12) Publication of materials to increase the competence of 
health personnel. 


Proposed activities of nongovernmental organizations 


In a recent article, a corporation executive discussed what tech- 
nical societies, the colleges, and industrial concerns should do for 
the production of more and better technical personnel. Some of 
his suggestions were (1) for technical societies—to give aid in 
vocational counseling of high-school students; (2) for the col- 
leges—to offer summer sessions for high-school teachers; (3) for 
industrial organizations—to encourage their technical personnel 
to help locally to increase the attractions of teaching and to pro- 
mote stimulating instruction in science. 


B. COLLEGE RELIANCE ON CORPORATION SUPPORT 


The increase of college reliance on corporations for financial sup- 
port was reported in the New York Times of January 13, 1957.* 

The information given may be summarized as follows: 

In 1956 business and industrial concerns gave an estimated total 
of $100 million—their largest annual contribution—to higher educa- 
tion. However, in order to meet current and future needs the Nation’s 
colleges and universities must have much greater financial support. 

The $100 million estimate represents an increase of $25 million over 
the 1954 contribution and $60 million above the 1950 contribution. 

Total voluntary private gifts to higher education from all sources 
in 1956 exceeded $500 million. However, the president of the Council 
in Financial Aid to Education has estimated that the institutions will 
need more than an additional $500 million each year for the next 10 
years “if they are to meet rock-bottom requirements of maintenance 
and growth.” He said some of this increase may come from higher 
tuition char ges, but “much of it will have to come from alumni, busi- 
ness concerns, the professions, foundations, related church bodies— 
the general public.’ 

The tremendous demand for their products—college educated men 
and women—has been a principal cause of the college’s financial diffi- 
culties. Increasing student enrollments have forced expansion of fa- 
cilities and faculties during a period of rising costs and proportion- 
ately decreasing income. 

Corporation ‘aid to education started about 40 years ago. Since 
World War II there has been a great increase of company interest 
in this matter. Business executives have recognized that the fate of 





1Buder, Leonard, College Reliance on Industry Rises. New York Times, January 13, 
1957, p. 1+. 
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their companies and the future of the Nation depend in large measure 
on American education. 

Corporations have developed many kinds of programs for their 
contributions. These involve direct and indirect grants, scholars hips, 
fellowships, and other types of aid, to all kinds of educational in- 
stitutions. 

The rise in corporation contributions and importance attached by 
educators to this source of support have aroused concern in some 
quarters. The basis of this concern is fear of corporation influence 
over the Nation’s colleges and universities. Educators have denied 
such charges. 


C. NATURE OF CORPORATE SUPPORT OF HIGHER EDUCATION? 


1. Divergent policies 


Recognition by business of its increasing need for college-trained 
men and women has found significant expression in cor porate finan- 
cial aid to higher education. ‘Such aid i is, however, a new and evolv- 
ing phase of corporation management. 

Some companies have established foundations to develop and ad- 
minister programs of financial aid to higher education. Other com- 
panies have taken steps toward determining their interests in higher 
education and are formulating policies with respect to their financial 
support of it. 

Some corporations which have adopted a policy of financial aid to 
higher education in principle have not decided upon ways of imple- 
menting that policy. They are considering such questions as: Which 
are worth helping—that financial aid to inferior ones is relatively 
the money? Which are doing most to help themselves ? 

A wide diversity of views and objectives affects corporate giving 
Business executives and other people feel that only “good” colleges 
are worth helping—that financial aid to inferior ones is relatively 
unproductive. Others think that investment in “have-not” institu- 
tions may bring the greatest proportionate returns—that such colleges 
have the seeds of greatness and often provide educational opportuni- 
ties to young people who otherwise would be denied them. 

Some persons consider that corporate financial aid should go only 
to private institutions, since tax-supported ones can turn to Govern- 
ment for their financial needs. Other persons would help State and 
municipal institutions since they may be called upon to render educa- 
tional services beyond the scope of support available from public 
funds. 

Differences of opinion affecting corporate giving also relate to 
such questions as: Should aid be given only to 4-year colleges? 
Would economy in higher education be effected by greater support 
of junior colleges? Should corporate aid go only to institutions 
whose own alumni and patrons are actively supporting them? 

Most of the colleges and universities need faculty salary and capital 
funds. Many are “seeking funds for scholarships, fellowships, and 
student loans. 


The Council for Financial Aid to Education, Inc., has pointed out 
that— 





#Basic source. Council for Financial Aid to Education, Ine. 
port of Higher Education, 1955, 25 pp. 
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There is the same reason for diversity and competition in corporate financial 
aid to higher education as for diversity and competition in the higher education 
which it seeks to support. 


2. Kinds of funds 


The kinds of corporate financial aid to higher education vary 
widely. The principal present types of funds are— 

(a) Funds for current corporations: (1) Unrestricted; (2) 
restricted to support of a special school or department; (3) for 
added compensation for teachers; (4) for improvements in study 
and teaching. 

(6) Funds for special services: (1) research, pure or applied; 
(2) product-testing; (8) work-study projects; (4) institutes and 
lectures; (5) faculty consulting service. 

(c) Capital funds: (1) buildings; (2) physical equipment other 
than buildings; (3) endowment. 

(d) Student-aid funds: (1) scholarships (undergraduate) ; 
(2) fellowships (graduate) ; (3) loan funds. 


&. Corporation and institutional preferences 


On the basis of reports in 1954 from 367 large national corpora- 
tions, the composite preference of corporations as to forms of finan- 
cial aid to education is in this order: First, funds for current opera- 
tion; second, funds for special services; third, capital funds; fourth, 
student-aid funds. 

This showed a change from the general preference for research or 
other special services expressed 2 years earlier. 

On the basis of 1954 reports from 753 colleges, universities, and 
technical and professional schools, their composite preference as to 
forms of financial aid to higher education is in this order: First, 
funds for current operations; second, capital funds; third, student- 
aid funds; fourth, funds for special services. 

The preferences expressed by the institutions showed increasing 
appreciation of funds earmarked for increase in faculty compensa- 
tion and for aids to study and teaching. The data also showed greater 
concern for future capital needs. 


4. Criteria of company interest 

Corporations determine their own criteria for aid to higher educa- 
tion. At present these criteria are largely: First, the location of 
plants, employments, or markets in relation to the location of educa- 
tional institutions. Second, the institutional sources of the corpora- 
tion’s own college-educated personnel. There are many other criteria. 
The trend is toward a broader national interest. 


§. Immediate and long-range benefits 


In giving aid to higher education, a number of corporations evi- 
dence interest only in immediate and direct benefits. Some of the 
companies having such interest are inclined to finance special services, 
such as research, product testing, and special institutes. Others give 
aid to special kinds or departments of instruction related to their 
products or services, and provide scholarships for students in specific 
fields related to the company’s product or interests. 

There is a growing number of corporations showing interest in the 
long-range benefits from increasing the range of educated manpower. 
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6. Illustrative forms of corporate aid 
The Council for Financial Aid to Education, Inc., has listed a 
number of illustrative forms of financial aid to higher education in 


use or under consideration by corporations in the United States. 
Among the listed forms are— 


(a) Grants to institutions in areas in which principal plants, 
branches, or employments are located—unrestricted funds, also 
funds designated for purposes such as faculty salary improve- 
ments, ete. 

(b) &ponsored scholarships for undergraduate study—admin- 
istered by the company or for it by a professional agency, open 
to qualified applicants, etc. 

(c) Grants to institutions in area of principal company mar- 
kets—unrestricted funds to liberal arts colleges, either through 
State or regional associations, or by individual selection, etc. 

(d) Grants to institutions which are the principal sources of 
the company’s personnel—unrestricted funds to alma maters of 
named company executives, etc. 

(e) Grants for increasing educated manpower—scholarships 
(including cost-of-education supplement) to selected institutions 
to be administered by them in accord with their own regulations, 
etc. 

(f) Grants expressive of general interest in the future—un- 
restricted funds to schools and colleges eminent in training for 
community service or welfare type of professional career, ete. 


D. NATIONAL MERIT SCHOLARSHIP CORP. PROGRAM 


Recently much publicity has been given to increased corporate 
financing of scholarships. Particularly the establishment of the Na- 
tional Merit Scholarship Corp. received widespread attention. This 
corporation began its operations in 1955 with a grant of $20 million 
from the Ford Foundation, supplemented with $500,000 from the 
Carnegie Corp., $600,000 from the Sears Roebuck Foundation, and 
$30,000 from 'Time, Inc.—totaling the largest single sum ever devoted 
to scholarship purposes. 

However, estimates from various sources concerning the total 
amount needed for scholarships have generally been several times 
greater than the total amount currently available from all sources for 
this purpose, 

With respect to prospective financing of scholarships by the National 
Merit Scholarship Corp., the Educator’s Dispatch for September 22, 
1955, said: 

The college scholarship plan announced last week by the National Merit 
Scholarship Corp. may leave the impression that a college education is being 
underwritten for most able but needy high-school graduates. Actually, the 
funds provided, although the largest in history earmarked for that purpose, 
show how big the need, how few the resources. 

The Educator’s Dispatch pointed out further that in 1956 the cor- 
poration expected to provide 350 all-expense scholarships. This 
would have given each high school of the Nation 1 chance in 70 of 
getting only 1 of these scholarships. 

The corporation hopes eventually to keep 4,000 men and women 
in college, all expenses paid. [ut in order to be able to do so many 
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more foundations, industries, and corporations would have to build 
up the fund. This scholarship plan is nevertheless a heartening event 
in American education. 


E. SOME OTHER CORPORATE PROGRAMS 


Following are details of some other large corporate programs, 
which give aid to higher education in various ways.* 


1. The Young & Rubicam Foundation 
Total grants in 1956 : $100,000. 

Gift-matching program : $38,000. Foundation will match gift 
of any employee to a privately endowed, accredited college or 
university. Employee need not have attended the benefiting in- 
stitution. If fund set aside by the foundation for this purpose 
is not sufficient to cover each gift in full, the foundation will 
match the first $100 in each case and apply the balance of the 
fund pro rata to the excess. 

Scholarships and grants-in-aid: $62,000. For 4-year scholar- 
ships and grants-in-aid. Scholarships range from $200 to $2,000, 
depending on need. No restriction on colleges or courses of study. 
Relatives of Y. & R. employees are given preference. In all cases, 
scholarship applicants must be nominated by Y. & R. employees. 
Scholarships to non-tax-supported schools are supplemented by 
grants-in-aid to the school. These grants equal cost of tuition. 


2. Esso Education Foundation (Standard Oil Company of New Jer- 
sey and affiliated companies) 
Total grants for 1955-56: $1,067,900. 

Direct grants for operating expenses : $566,000 to 193 privately 
supported institutions for undergraduate education. Recipients 
broadly distributed geographically and by types of institutions. 

Direct grants for capital expenditures: $200,000 to 11 selected 
colleges and universities for building and other capital projects. 

Indirect grants: $57,000 ( capital funds and operating ex- 
penses) to the 31 member colleges of the United Negro College 
Fund, Inc.; $75,000 (operating ne to the 80 member medi- 
cal schools of the National Fund for Medical Education. 

Special programs: $99,900 to 10 selected institutions for as- 
sistance in carrying on research projects in the physical sciences; 
$69,500 to 9 colleges and universities carrying on special studies 
in the field of human relations. 


&. Johns-Manville Corp. 
Total grants in 1956 and 1957: $100,000. 


$50,000 in 1956, and $50,000 in 1957, to a total of 100 accredited, 
non-tax-supported colleges and universities. Grants vary in size 
from $500 to $1,000, depending on the size of the student body. 
Program also includes small grants to the National Fund for 
Medical Education and the United Negro College Fund. 

Criteria for support: 

(a) Institutions from which members of J-M’s management 
have graduated. 


® Council for Financial Aid to Education, Inc., Information Bulletin, November 1956, 
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_ (4) Institutions from which J-M has received the largest por- 
tion of recently employed salaried personnel. 
(c) Institutions offering best potential source of new employees 
in specified areas and to meet special requirements. 
(ad) Institutions serving communities where large numbers of 
J-M employees reside. 


4. International Harvester Foundation 
Total grants in 1956: $57,000. 

To 22 State associations of independent, privately endowed 
colleges (operating expenses). 

Criteria for support: 

(a) The association of colleges must be in a State or region in 
which the company is relatively important in the business life 
of the area. 

(6) The group must be representative of the 4-year accredited, 
privately supported educational instituions in the area which it 
serves. 

(c) The group must have achieved stability and local area 
recognition as evidence by the continuous support of local busi- 
ness and other organizations. 


&. American Can Co. 


Total direct grants for 1956: $300,000. 

Earmarked for faculty salaries to be distributed over the next 
5 years; $500 will be granted for each alumnus working in the 
company having five years of service (regardless of rank). (Ex- 
ample: A school having 20 graduates in the company’s employ 
will receive $10,000.) Program includes 176 4-year degree- 
granting private institutions. 

Direct grants are earmarked for faculty salaries to assist in relieving 
one of the most critical problems in the field of education.—R. F. Hepen- 
stal, treasurer. 

Indirect grants: The company makes special grants to the 
United Negro College Fund and the National Fund for Medical 
Education. 

Student aid and cost grants: 4-year competitive scholarship 
grants to employees and children of employees covering full tu1- 
tion to schools of their own choice. Includes cost of education 
grants of $500 per year to the institution. 

Research: The company will make a number of grants for 
research in designated areas of scientific study. 

6. United States Steel Foundation, Ine. 
Total grants for 1956-57: $1,150,000. 

Direct and indirect grants to institutions: $557,000 (operating 
expenses) to 219 4-year member schools of liberal arts fund-rais- 
ing associations in 12 States, to 131 liberal arts colleges, institutes, 
and universities not affiliated with such associations, to 107 mem- 
ber schools of the 24 fund-raising associations not included above, 
and to 81 member schools of the National Fund for Medical Edu- 
cation ; $340,000 (capital needs) for endowments, buildings, equip- 
ment, or other facilities. Recipients: 2 technological institutes, 
2 liberal arts colleges, and 3 universities, in varying amounts. 

91747°—57——-9 
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Fellowships and graduate schools: $150,000 for 2-year one 
ate fellowships in 20 tax-supported and non-tax-supported insti- 
tutions in the United States. Institution selects student. Cost of 
education supplements included; additional cash benefits to mar- 
ried students. 

Other grants: To American Association of Colleges and Ref- 
erence Libraries, St. Louis University Library, American College 
Fund, American Alumni Council, Commission on Colleges and 
Industry. 


7. Shell Companies Foundation, Inc. and Shell Oil Co. 


Total grants for 1955-56 : $450,000. 

Direct grants: $50,000 (unrestricted), 20 grants of $2,500 each, 
to 15 non-tax-supported institutions; $9,000 (unrestricted), 18 
grants of $500 each, to 14 non-tax-supported colleges and univer- 
sities ; grants supplemental to 18 regular year fellowships. 

Grants through associations: $21,000 (capital funds and oper- 
ating expenses) to the member colleges of the United Negro Col- 
lege Fund, Inc.; $12,500 (unrestricted) to the member medical 
schools of the National Fund for Medical Education. 

Grants to graduate schools: $100,000, 20 grants to 15 depart- 
ments of non-tax-supported institutions, for use in expanding 
fundamental research in designated broad scientific fields to pro- 
mote the acquisition of knowledge, grants are associated with 20 
direct grants at same institutions ; $12,800, 32 grants of $400 each, 
to departments of 23 tax-supporting colleges and universities, 
grants supplemental to fellowships; $9,000, 18 grants of $500 
each, to departments of 14 non-tax-supported colleges and univer- 
sities, grants supplemental to fellowships. 

Fellowships and special programs: $94,200, 50 fellowships at 
37 tax-supported sat non-tax-supported institutions, fellow sti- 
pend of $1,500 plus payment of tuition and fees; $100,000, 60 full 
summer term merit fellowships for special seminars at Cornell 
and Stanford for outstanding high-school science and mathe- 
matics teachers. To teachers; tuition and fees, room and board, 
travel allowances, plus $500 stipend to make up for loss of poten- 
tial summer earnings; to institution, cost of conducting seminar. 

Other grants : $41,500, special grants to National Science Teach- 
ers Association, the council for the Advancement of Secondary 
Education, Institute of International Education, and others. 


8. The B. F. Goodrich Co. 





Total grants for 1956-57 : $300,000. 

Gift-matching program: The company will match gifts up to 
$500 made by any employee with 1 or more years of service to any 
college or university, regardless of the extent of his education or 
his school affiliation. 

Four-year scholarships: Maximum of seven per year through 
the National Merit Scholarship Foundation. Tneluded cost-of- 
education grants to institutions attended by the scholars. 

Tuition sharing: The company will pay 50 percent of the cost 
of any job-connected courses taken by employees. Included, cost- 
of-education supplement to the school amounting to 50 percent of 
tuitior. 
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Research grants: The company will make a number of grants ! 

for research in designated areas of scientific study. 
9. Owens-Illinois Glass Co. 
Four-part program provides— 

(a) From 12 to 19 scholarships annually for 4 years at 12 uni- 
versities (5 private, 7 tax-supported), each scholarship to be 
renewed annually during the recipient’s undergraduate course. 
Choice of school determined by (1) location, (2) performance of 
alumni now in company’s employ, (3) caliber and type of train- 
ing offered, (4) desire for a balance between public and private 
institutions. Four-year value of scholarships ranges from $1,120 
to $5,525. 

(6) Summer jobs at O-I plants for O-I scholars, with oppor- 
tunity to earn $600 per summer for 3 summers. 

(c) Unrestricted grants to each university to match tuition 
payments made in behalf of each O-I scholar. 

(qd) Summer jobs for 43 mathematics or science teachers in 
high schools in or near O-I plant communities, with opportunity 
to earn $800. (This program supplements grants made to asso- 
ciations of independent colleges in Ohio, Indiana, Illinois, West 
Virginia, and California.) 

Projected costs (approximated) : 


SOREL CECI | MIE once pecs ores cone igen epiptatnipes ees $149, 000 
Grauty ‘to wniversitiee. 2. oo ee en dd SE 110, 000 
Summer jobs for O-I scholattn cc cncccccccnmnssmsconasoatibinbade 137, 000 
Summer jobs for high-school teachers_......-...-.-.......-.... 138, 000 

CN ais ata ntl aaa Toe a 534, 000 


10. Kaiser Steel Corp. and Kaiser Aluminum & Chemical Corp. 
Total grants for 1956-57: $115,000. 

Grants to institutions: 

Kaiser Steel Corp.: $25,000. Grants of not less than $1,000 
each to various privately supported colleges and universities in 
California and Utah. 

Kaiser Aluminum & Chemical: $46,000 (unrestricted). Grants 
of not less than $2,000 to various privately supported colleges and 
universities in the United States. 

Gift-matching program :*$10,000. Company will match gift of 
any employee to his alma mater, private or public. Limits: $1,000 
per employee, $10,000 for 1956. 

Special programs: Kaiser Aluminum & Chemical: $34,000, to 
both privately and publicly supported colleges in the United 
States in the form of restricted fellowships, teaching assistant- 
ships, and other operating grants. 


11. Radio Corporation of America 
Total grants for 1955-56: $572,000. 

Direct grants: $26,000 (unrestricted) : Grants of $100 to $2,500 
to institutions where company employees have enrolled in after- 
working-hour courses; amount is determined iy number of staff 

1 


attending each institution ; $256,500 for research projects, college 
building funds, and other special projects. 
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Grants through associations: $7,500 (operating expenses) to 
United Negro College Fund and National Fund for Medical 
Education. 

Scholarship and other student aid: $26,400 for 33 scholarships 
to 27 designated and 4 undesignated colleges and univ ersities (28 
in the sciences, 3 in dramatic arts, 1 in music, and 1 in industrial 
relations) ; amount of each scholarship, $800 annually; $16,500 
for cost-of-education supplements ($500 per scholarship) to pri- 
vately endowed institutions (colleges and universities themselves 
select candidates, who are approved by the RCA education com- 
mittee) ; $168,900 (tuition refund plan) paid out to employees 
for courses completed i in 1955. 

Fellowships and cost-of-education supplements: $15,000 ($750 
cost-of-education supplement) paid to institution with each of 20 
fellowships; $55,000 for 20 fellowships in science, engineering 
dramatic arts, and business administration (10 assigned to spe- 
cific institutions which make their own selections, and 10 for RCA 
employees selected by supervisors subject to approval by RCA 
educational committee; value of fellowship, $2,100 for living 
expenses plus full tuition). 


F. TREND OF CORPORATE AID TO STUDENTS 


A 2-year comparison of outlay for the support of scholarships and 
fellowships by 13 selected companies was reported in Chemical Week 
for May 1, 1954.* 

The company outlays for scholarships and fellowships varied from 
$301,000 by Du Pont to $3,500 by American Potash in 1953-54, and 
from $295,000 by Du Pont to $1,000 by American Potash for 1954-55. 
The second highest outlay for 1954-55 was $90,500 by Allied Chemical 
and the second lowest for that year was $1,500 by V isking. 

The data showed that in the 2-year period 8 of the 13 companies 
had slashed their educational allocations while 4 had boosted them. 
The balance reflected a net increase in outlay for 1954-55 over that 
for the previous academic year. 

The study showed a “growing appreciation of the wisdom of aid at 
the undergraduate level.” Manpow er experts had expressed the 
feeling that plenty of money was already earmarked for graduate 
fellowships. 

Reported new offerings by individual companies included (a) a 
new $15,000 program of 17 undergraduate scholarships provided by 
American Cynamid Co. to ‘supplement its existing fellowships in 
chemistry and chemical engineering; (2) a new Du Pont allotment 
of $238,500 to be divided thus—$100,000 to 40 colleges to bolster their 
science departments ; $25,500 in summer research grants for chemistry 
teachers ; $73,000 for graduate teaching fellowships in chemistry ; and 
$40,000 for high-school science and mathematics teachers to pursue 
master’s degrees. 


G. PROS AND CONS OF CORPORATION AID 


In connection with the consideration of possible Federal action to 
promote professional-manpower development, some Members of Con- 


éTrend Between the Lines. Chemical Week, May 1, 1954, p. 46. 
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fo gress may be interested in the pros and cons of corporation aid to 
al higher education. 
The principal arguments may be summarized as follows: *° 

)S For— 
5 1. The need and desire to insure the continued flow of college- 
ul educated personnel into business and industry and the Nation 
0 at large. 
Ie 2. Maintenance of the dual system of American higher educa- 
S| tion—gift supported and tax supported. (Higher education, like 
. business enterprise, gains from competition. Private institutions 
S have various advantages of independence. State universities in 

large part are helped to the maintenance of good standards by 
0) the welcome competition of the institutions independent of the 
0 State. If higher education were to become a function exclusively 


r of the State, taxloads would be increased enormously. It is less 
e- expensive and better to keep the independent colleges and uni- 
A versities independent.) 
A 3. Determination to maintain and strengthen the socioeconomic 
ig environment in which free enterprise may function most effec- 
tively. This requires diversity and competition in higher edu- 
cation also. 
4. The practical value to a company, in terms of public rela- 
d tions values of good will and prestige, of gifts made in its role of 
le “corporate citizen.” 
5. Promotion of the general welfare of State and Nation in- 
creasingly dependent on college-educated men and women. 


n 

a @ Against 

De 1. Corporate funds belong in equity to stockholders, and it 

ul is a “violation of trust” to disperse corporate funds for any 

purpose which does not contribute to the “success” of the corpor- 

s | ate enterprise. 

1. 2. There is still doubt especially among the banks, utilities, and 

ut insurance companies as to the legality of gifts to charitable causes 

which are not directly related to the business of the corporation. 

it 3. Tax-supported education has served our country well in the 

e elementary and secondary schools and at the college level. 

e 4. Contributions to higher education may be embarrassing 

because choices (discrimination) are inevitable. 

a | 5. Large corporations, already “suspect” in the minds of some 

y people, may be charged with undue influence on democratic edu- 

: cation—with attempted extension of “control by big business.” 

l 

r H. A COOPERATIVE PROGRAM 

y On February 13, 1956, the National Science Teachers Association 

d announced having received the cooperation of 44 industrial concerns 

e in a plan to promote the training of scientists and technicians.* The 
firms had agreed to offer summer vacation employment opportunities 
to high-school science teachers, partly because the industrial execu- 

0 *Council for Financial Aid to Edacation, Ine. Reference book, Corporation Aid to 
American Higher Education, 1955, pp. {-1, I-1a. 

« *Schools and Industry Spearhead New Program To Recruit High School Students for 


qecnpicel Careers, News from the National Education Association, February 13, 1955, 
pages. 
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tives believed teachers to be in a strategic position to encourage 
young people to seek technical careers. 

Te: sake rs employed by industry during the summer months reported 
that they welcomed genuine, practical, and realistic identification with 
scientific enterprise. 

A representative of one of the employing concerns stated the objec- 
tive of the program thus: 

The essential purpose of summer employment is to broaden the teacher's 
knowledge and appreciation of what is involved in becoming a useful, professional 
scientist, of what is expected and required of a qualified graduate chemist, 


I, ACTIVITIES OF CERTAIN AGENCIES AND SOCIETIES 


In August 1956, the Office of Education, Department of Health, 
Education, and Welfare, published a circular on Engineering and 
Scientific Manpower.’ Included in the circular is information on the 
activities of some of the nongovernmental agencies and societies pre- 
sently concerned with scientific manpower dev elopment. 

Following is a digest of the information given on current nongov- 
ernmental or ganizational activities bearing on the subject of this study, 


with some additional information from other sources, indicated in 
footnotes. 


1. National Academy of Sciences—National Research Council (a 
quasi-official agency) 

The National Research Council was organized in 1916 by the Na- 
tional Academy of Sciences under the congressional charter of the 
Academy.’ ‘The Council maintains an Office of Scientific Personnel, 
which has operated a number of fellowship programs and engaged in 
other activities promoting the development of scientific manpower. 

Current activities of the office aie (a) operation of a program 
concerned with bringing to the United States a number of European 
scientists at the doctorate level for research in American institutions 
of higher education, (b) conduct of research on selection techniques, 
(c) maintenance of a file on persons receiving doctorates from Ameri- 

can colleges and universities, (d) cooperation with other groups con- 


cerned with manpower problems, (e¢) advisory and consultation 
services to Federal agencies. 


2. American Association for the Advancement of Science 


This association was founded in 1848 and incorporated in 1874. 
About 250 scientific organizations are officially associated or affiliated 
with it.® 

The association is carrying out two special projects concerned with 
engineering and scientific manpower. These are (a) a science teach- 
ing improvement program, for which the Carnegie Corp. has granted 
funds, and (b) a traveling libraries projet, for which the National 
Science Foundation has provided funds. 

The science teaching improvement program promotes greater use of 
scientists in teacher preparation, and other objectives. ‘The traveling 





7Armsby, Henry A. Engineering and Scientific Manpower. U.S. Department of Health, 
Education, and Welfare, Office of Education, Circular No, 483, August 1956. 

8 United States Government Manual, 1956-57, p. 547. 

® Scientific and Technical Societies of the United States and Canada. Sixth edition, p. 26. 
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libraries project is concerned with an experimental distribution and 
evaluation of student use of science books in small high schools. 


8. National Manpower Council 


Appointed by President Eisenhower when he was president of 
Columbia University, the National Manpower Council is financed by 
the Ford Foundation. It is composed of 15 leaders of business, 
management, labor, agriculture, science, and education. The objec- 
tives are— 


to evaluate manpower problems of crucial concern to the United States in this 
enduring emergency and to recommend constructive policies for their solution. 

The Council has issued a statement on manpower problems and poli- 
cies (1951), and has published five books dealing with manpower. At 
the time of this writing it is engaged in studies of womanpower, and 
governmental manpower problems and policies. 


4. American Society for Engineering Education 


This society was organized in 1893. Its purpose is the advancement 
of education in all of its functions pertaining to engineering and allied 
branches of science and technology.” 

The society appointed its manpower committee in December 1946. 
For the first 3 years the committee was concerned with the possibility 
of asurplus of engineers. Since then the committee has been continu- 
ously concerned with the prospect of a long-continuing shortage of 
engineers. 

The functions of the committee include (a) collection and inter- 
pretation of information (for the American Society for Engineering 
Education and for engineering schools) concerning the current and 
future supply of and demand for engineering graduates, (b) promo- 
tion of activities within the engineering schools designed to insure an 
adequate number of well-qualified graduates. 

The committee is engaged in comprehensive study of ways and means 
of improving the quality and effectiveness of engineering graduates— 
a net result comparable to an increase in the number of engineers. 


5. Engineers Joint Council 
This is a nonprofit organization formed in 1941 by leading national 


engineering societies, representing basic branches of the profession. 
The council represents about a dozen constituent national engineering 
societies. One of the several announced objectives of the council is to 
advance the science and profession of engineering. 

The council has a special surveys committee. Its function is to at- 
tempt to survey the supply and demand figures each year for engineer- 
ing graduates and to make periodic surveys concerning the economic 
status of the engineers, 


6. Engineering Manpower Commission 

This commission was established by the engineers joint council in 
September 1950. The commission is supported by private subscrip- 
tion. One of its objectives closely related to the subject of the present 
study is that of giving aid in maintaining the supply of adequately 
trained engineers through guidance work in high schools and improve- 
ment of the quality of engineering education in the colleges. 


ee and Technical Societies of the United States and Canada. Sixth edition, 
Dp. . 


siren ape’ 
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Some of the activities of the commission are: (1) conduct of a 
vigorous campaign toward stemming the tide of decreasing enrollment 
in engineering colleges, (2) pu blication of a series of newsletters to 
keep industrialists informed concerning the critical shortage of engi- 
neers, (3) conduct of a campaign to interest companies in pointing out 
in their adver tising the existing opportunities for qualified persons in 
the engineering profession. 


7. Scientific Manpower Commission 


This commission, created in the spring of 1953, is supported by 10 
major professional groups. Its objectives relating to scientific man- 
power development include (a) cooperating with sponsoring and edu- 
cational associations and with industry in furnishing career guid- 
ance counselors, (b) organizing and participating in conferences and 
other activities concerned with the problem of recruiting, training, 
and utilizing scientific personnel. 

The commission cooperates closely with the Engineering Manpow- 
er Commission. ‘The two commissions carry on some joint activities. 


8. American Chemical Society 


This society was organized in 1876, and incorporated under Fed- 
eral charter in 1937. It is composed of more than 77,000 chemists 
and chemical engineers. Its board of directors, division of chemical 
education, its council, and its 149 geographic sections all have a part 
in the society *s manpower and education programs. 

The board of directors has a committee on education and students, 
which deals with the training of personnel for the chemical profes- 
sion. 

The division of chemical education publishes a journal, sponsors 
teacher institutes and conferences, administers a testing program, and 
otherwise promotes projects relating to education. The council of 
the society has a committee on chemical education which directs the 
vocational guidance and student affiliate programs of the society. 


9. Manufacturing Chemists’ Association, Inc. 

This association, established in 1872, is the world’s oldest chemical 
trade organization. It represents “more than 90 percent of the pro- 
ductive capacity of the United States chemical industry.” 

In July 1956, the association launched a nationwide, 5-year educa- 
tion program to encourage more of America’s youth to follow careers 
in science—with emphasis on chemistry. The program will cost an 
estimated $1 million, and will affect all levels of education.” 

The science education program has three objectives: (a) To in- 
spire qualified students to follow science as a career; (b) to assist edu- 
cators through the development of science-teaching aids and “cur- 
riculum enrichment” materials; (¢) to aid and encourage science 
teachers and education administrators toward the goal of increasing 
their numbers, their effectiveness, and their prestige. 


10. National Education Association of the United States 


This is a voluntary association of about 660,000 teachers and school 
administrators. It includes among its affiliates the State and ter- 


Information obtained from the Manufacturing Chemists Association, Ine, 
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ritorial education associations having a combined membership of 
about 1,139,000 teachers.?* 

The NEA has taken the lead in studies of teacher supply and de- 
mand and in efforts to upgrade requirements for teaching certificates 
and to develop a nationwide program for balancing teacher supply 
and demand. 

The National Commission on Teacher Education and Professional 
Standards of the NEA has issued publications dealing with such 
matters as developing programs to attract students into teacher educa- 


tion, and the implications of personnel policies in industry for edu- 
cation. 


11. Future Scientists of America Foundation 


This foundation was established in 1952 as an activity of the Na- 
tional Science Teachers Association. It operates under an adminis- 
trative committee broadly representative of the physical sciences, 
engineering, biological sciences, high school and college teaching, and 
science teacher education. 

The program of the foundation is aimed at increasing the num- 
bers of able students coming out of high schools with an interest in 
science and adequate preparation to enable them to pursue this interest 
successfully in colleges and technical institutes. The foundation is 
providing basic services toward coordinating the efforts of scientists, 
science teachers, industrial organization leaders, and others interested 
in attracting capable youth into technical and professional careers. 


12. American Medical Association 


The AMA was organized in 1847. It now has about 147,000 mem- 
bers. Its purpose is to promote the science and art of medicine and 
the betterment of public health." 

AMA activities toward insuring an adequate supply of well-trained 
physicians for the future in the United States include (a) inspection 
and approval of medical schools, (0) active encouragement of expan- 
sion of medical schools and facilities and development of new medical 
schools in certain areas, (c) advocacy of postgraduate education and 
refresher courses for physicians, (d) publication of materials to aid 
health personnel to increase their professional knowledge and com- 
petency. 


13. Association of American Medical Colleges 


This association was founded in 1876 with the basic objective of 
advancing medical education. Among its contributions to the develop- 
ment of scientific manpower (in the field of medicine) are (a) annual 
compilation and publication of the admission requirements of our 
medical schools, (6) maintenance of a personnel exchange service 
for medical college teachers and schools, (¢) periodical compilation 
and distribution of a list of fellowships, funds and prizes available 
for graduate medical work in the United States and Canada. 


14. Other organizations 


On October 15, 1956, the American Association for the Advance- 
ment of Science issued a report concerning the activities of a number 


12 Information obtained from the National Education Association. 
13 Scientific and Technical Societies of the United States and Canada. Sixth edition, 
p. 71. 
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of private and governmental organizations in the teaching and re- 
cruitment of scientists and teachers of science, including mathematics. 
A list of nongovernmental organizations whose activities of this na- 
ture are described in the report follows: 4 

(1) American Association for the Advancement of Science; (2) 
American Association of Physics Teachers; (3) American Chemical 
Society; (4) American Institute of Biological Sciences; (5) Ameri- 
can Physiological Society; (6) Committee on Regional Development 
of Mathematics; (7) Council for Basic Information; (8) Engineers 
Joint Council; (9) Joint Board on Science Education; (10) Manu- 
facturing Chemists Association; (11) Mathematical Association of 
America; (12) National Association for Research in Science Teach- 
ing; (15) National Association of Secondary School Principals; 
(14) National Council of Teachers of Mathematics; (15) National 
Science Teachers Association ; (16) Scientific Manpower Commission; 
(17) United States Chamber of Commerce. 


J. PROPOSED ACTIVITIES FOR NONGOVERNMENTAL 
ORGANIZATIONS 


In a recent article, Mr. L. P. Whorton, director of production re- 
search, Atlantic Refining Co., discussed what industrial concerns, 
technical societies, and the colleges should do for the production of 
more and better technical personnel. Some of the ideas advanced by 
Mr. Whorton with respect to organizational activities are: * 

The primary need is for quality, not quantity. Colleges should 
weed out inferior prospects to make room for those able to meet today’s 
exacting demands. 

There is need for better high-school preparation for college work 
in technical subjects, and for better counseling to interest secondary- 
school students in scientific careers. Technical societies can provide 
much of the additional counseling needed. With financial aid from 
industrial concerns, colleges can help by offering summer sessions for 
high-school science teachers. 

Industrial organizations should: (1) encourage their technical 
personnel to participate in community activities aimed at helping the 
local high-school teachers and pupils—such as counseling, promoting 
the attractiveness of teaching as a career, and helping to provide 
stimulating instruction in science; (2) encourage their technical per- 
sonnel to participate in the activities of scientific societies; (3) em- 
ploy high-school teachers for summer work in technical surround- 
ings; (4) increase their support to higher education through grants- 
in-aid to institutions, and financing scholarships and fellowships; 
(5) maintain a proper difference in pay between professional and 
nonprofessional personnel. 





4 American Association for the Advancement of Science. Interagency News Letter, 
October 15, 1956. Compiled by I. E. Wallen, 50 pp. 

145 Whorton, L. P. More—and Better—Engineers Needed. The Oil and Gas Journal, 
Jan. 30, 1956, pp. 120-121, 





CHAPTER XI 
RELEVANT LAWS AND PROPOSALS, 84TH CONGRESS 


A. INTRODUCTION AND ANALYTIC SUMMARY 


The scope and variety of considerations given to education in 
the 84th Congress have reflected a growing national concern with 
problems in this field. A review of the wide range of relevant 
bills enacted, proposals introduced, discussion in committee hear- 
ings, statements in reports from committees, formal speeches, 
casual remarks on the floor, and insertion of articles and excerpts 
in the Congressional Record supports this conclusion. 

A study of all this material reveals a recurrent congressional 
recognition of the Nation’s need for the development of scientific, 
engineering, and other professional manpower. The 84th Con- 
gress enacted a number of laws which may affect the development 
of such manpower. 

Laws enacted by the 84th Congress bearing on this subject are 
concerned with (a) Federal encouragement of nationwide discus- 
sion of all the problems of education beyond the high school; 
(6) Federal promotion of the training of professional personnel 
in the fields of public health, commercial fishing, and water pollu- 
tion; (c) provision of equipment for institutions providing train- 
ing in specified scientific fields; (d) extension of veterans’ educa- 
tional benefits, which largely include professional training; 
(e) expansion of the college housing loan program; and (f) other 
matters. In addition, enactments such as those providing for 
flight instruction during ROTC programs, raising the status of 
the Merchant Marine Academy, and establishing a National 
Library of Medicine, importantly relate to the development of 
professional manpower in the affected fields. 

Outstanding among fiscal 1957 appropriations directly or in- 


directly affecting this problem or some phase of it are the 
following: 


Office of Education, Department of Health, Education, and Welfare, 


METEOR NG WOU sone vara ae een ote edaun ek aeeon $5, 270, 000 
Land-grant colleges and universities.....................-------.-. 5, 051, 000 
Vocational education below college grade..............-.-----..--- 31, 442, 000 
National Science Foundation. -..-........- 2... -2.0-- eee ee ee eee 40, 000, 000 
Veterans’ education and rehabilitation.................-.....-.---- 733, 510, 000 


A number of other appropriations bearing on the immediate or 
long-range development of professional manpower are mentioned 
in this chapter. 

Relevant bills introduced in the 84th Congress, but not enacted, 
vary widely in the nature of their relationships to the subject of 
this study. Such bills contain proposals for (a) a broad program 
of national scholarships, (6) Federal scholarships in specified 
fields, (c) Federal loans to students, (d) Federal funds for facili- 
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ties for professional training in certain fields, (e) income-tax 
deduction for educational expenditures, (f) further extension of 
veterans’ educational benefits, and (g) other measures described 
in this chapter. 

A thoughtful consideration of all of this enacted and proposed 
legislation leads to the conclusion that it represents significant 
actual and potential Federal contributions to the development of 
the Nation’s professional manpower. However, there are impor- 
tant counterbalancing considerations. 

None of the legislation deals with the problem as a whole. 
Nevertheless, some of the laws and bills do contain policy state- 
ments recognizing the shortage of professional manpower in 
general or in specific fields, implying that there is a Federal re- 
sponsibility for action toward alleviating the shortage. 

suet example, the National Scholarship Act of 1956 declared 
that— 


The Congress hereby finds that there is a serious shortage of teachers and 
scientists in the United States at the present time, and that such shortage 
represents an increasing threat to the general welfare and the national defense 
and security of the United States. 

(This bill was not enacted.) 

The whole consideration of bills of this kind, both inside and 
out of Congress, is undoubtedly affected by the absence of overall, 
clearcut constitutional or other statutory provision governing 
what the Federal Government should or should not do in educa- 
tional matters. Proposals for broad Federal action dealing with 
educational problems are often advanced with hesitation, or not 
at all, because of their involvment with highly controversial ques- 
tions concerning Federal and State responsibilities in education, 
and particularly with the perennial controversy over the possi- 
bility of Federal control over education. 

As a whole, the laws and bills emphasize development in certain 
specified (mainly scientific) fields. Prior Federal legislation also 
emphasized education in these and/or closely associated fields. 
This observation leads to the conclusion that the national interest 
calls for congressional consideration of the total effects of such 
legislation upon education in the United States, and raises ques- 
tions such as the following concerning enacted and proposed bills: 


1. Will legislation of this kind lead to overemphasis of cer- 
tain subjects in American education? 

2. Does the proposal under consideration offer piecemeal 
or a comprehensive solution of the problem? 

3. Has it the backing of a particular pressure group? If 
so, what is this group, and what are its motives? 

4. What policies are desirable or undesirable in Federal 
promotion of education? 

5. Is the existing Federal legislation adequate and appro- 
priate to meet the national need? 

6. Will the proposal accomplish its objective, or merely 
lead to a substitution of Federal money for available priv ate 
or State funds? 

7. If this is not a sound proposal, what kind of substitute or 
additional legislation, if any, should be enacted? 
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These are questions before the 85th Congress. The purpose of 
‘the following digest and discussion of laws and bills is to provide 
a part of the basic information which the Congress needs in order 
ix.telligently to consider the answers. 


B. LAWS ENACTED BY THE 84TH CONGRESS 


A number of measures enacted by the 84th Congress relate fairly 
closely to the general subject to this study or some part of it. Such 
laws include the following. 


1. Committee on Education Beyond the High School 


H. R. 12237 (Public Law 813), introduced by Representative Carl 
Elliott of Alabama, was approved July 26, 1956. This act estab- 
lished a statutory basis for the work of the President’s Committee on 
Education Beyond the High School, which had been appointed by 
President Eisenhower on April 19, 1956. 

In a special message to Congress concerning “our educational sys- 
tem” on January 12, 1956, President Eisenhower had said that the 
work of this committee would be— 


to lay before us all the problems of education beyond high school, and to en- 
courage active and systematic attack upon them. 


On May 15, in requesting an appropriation for the work of the 
committee, the President had said that— 

Among the problems to be studied by the committee will be those * * * of 
meeting shortages of scientists, engineers, and other professions; and of insur- 
ing that students with talent continue their education until they develop to the 
fullness of their capacities. 

The close relationship of Public Law 813 to the subject of this 
report is shown in the preamble to the law, which reads as follows: 

The Congress hereby finds and declares that the impending great increases in 
enrollment in higher education institutions, the great national need for increased 
numbers of scientists, engineers, teachers, technicians, nurses, and other trained 
personnel, the rapid changes in conditions which necessitate additional education 
for many adults, and the dependence of the national security on the research 
and advanced preparation provided by educational institutions, and the im- 
pact of the military services on youth, combine to make it imperative that 
immediate stimulus be given to planning and action throughout the Nation 
which will meet adequately the needs for education beyond the high school. 

The act authorizes an appropriation of $650,000 to encourage and 
assist the States to provide committees on education beyond the high 
school. The committees are to be composed of educators and other 
interested citizens to consider educational problems beyond the high 
school and to make recommendations for tte ieee! action to be 
taken by public and private agencies at local, State, regional, and 
Federal levels, including the possibility of coordinating compulsory 
military service with established programs of institutions of higher 
education. 

The Federal funds shall be allotted to the States on the basis of their 
respective populations except that each participating State shall have 
a minimum allotment of $7,500. 

The act also authorizes the appropriation of such sums as the Con- 
gress may determine for the administration of the act and the ex- 
a of the President’s Committee on Education beyond the High 

school. It requires that the committee insofar as practicable shall 
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be composed of educators and educational administrators fairly rep- 
resentative of the large and small universities and colleges and geo- 
graphically representative of the Nation. It requires that the final 
report of the President’s committee be submitted in writing to the 
President and the Congress not later than December 31, 1957. 


2. Training of public health personnel 


The Health Amendments Act of 1956 (S. 3958), introduced by 
Sen: ator Lister Hill, of Alabama, and others, was approved on August 
2, 1956, and became Public Law 911, 84th Congress. The act provides 
a litional means of stimulating the training of more professional 
public-health personnel. 

Title I authorizes the appropriation of such sums as the Congress 
may determine for a 2-year Federal program of traineeships for 
advanced training for physicians, engineers, nurses, and other pro- 
fessional health personnel. 

The Surgeon General may award these scholarships either directly 
or through grants to training-institutions. The funds appropriated 
for traineeship may be used “only to defray the educational expenses 
of the individuals awarded the traineeships. The law provides for 
a special conference to appraise the program and make recommenda- 
tions which the Surgeon General would transmit to Congress not later 
than January 1, 1959. 

Title II provides for grants by the Surgeon General to public and 
nonprofit institutions training nurses, for the awarding of trainee- 
ships to individuals selected by these institutions to receive training 
in nursing. The funds may be used for tuition and fees and a stipend 
and allowances for travel and subsistence expenses. The law provides 
for a conference after the second year to consider modifications of 
the program. 

Title III extends with new emphasis the existing Federal-State 
program of vocational education (under the George- Barden Act). 
The title provides for a 5-year program of categorical grants to States 
for the extension and improvement of practical nurse training. 

For the first 2 years of this program the act requires State expendi- 
ture of at least one State dollar for every three Federal grant dollars, 
and thereafter dollar for dollar matching. Appropriations for such 


“ 


grants are limited to $5 million annually. 


3. a eee personnel in the fishing industry 

S. 2379 (Public Law 1027), introduced by Senator Frederick G. 
Payne, of Maine, and others, was approved August 8, 1956. It author- 
izes the Secretary of the Interior to make erants to public and non- 
profit private universities and colleges in the several States and 
Territories for such purposes as are necessary to promote the pro- 
duction of professionally trained personnel (including technicians 
and teachers) needed in the field of commercial fishing. For these 
purposes it authorizes an appropriation of $550,000 annually. 

The act requires that the Secretary of the Interior in distributing 
the grants shall take into account the extent of the fishing industry 
within each State as compared with the total fishing industr y of the 
United States, and other factors. 

The law also amends the Vocational Education Act of 1946 (the 
George-Barden Act) by authorizing $375,000 in grants te the several 
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States and Territories for vocational education in the fishing trades 
and industries and distributive occupations therein. 


4. Research and training to control water pollution 


S. 890 (Public Law 660) introduced by Senator Edward Martin of 
Pennsylvania and others, was approved on July 9, 1956. It extended 
and strengthened the Water Pollution Control Act. 

Section 4 of Public Law 660 directs the Surgeon General to encour- 
age and assist research, investigations, training and information re- 
lating to the causes, control and prevention of water pollution. For 
this purpose, the act authorizes the Surgeon General to make grants- 
in-aid to public or private agencies and institutions and to individuals 
for research or training projects and for demonstrations, and provide 
for the conduct of research, training, and demonstrations by contract 
with public or private agencies and institutions and with individuals 
without regard to sections 3648 and 3709 of the Revised Statutes. 


§. Equipment for training in specified scientific fields 

S. 4203 (Public Law 1006) introduced by Senator Clinton P. Ander- 
son of New Mexico, was approved on August 6, 1956. It makes a 
number of amendments to the Atomic Energy Act of 1954 including 
the following : “The Commission is further authorized to make grants 
and contributions to the cost of construction and operation of reactors 
and other facilities and other equipment to colleges, universities, hos- 
pitals, and eleemosynary or charitable institutions for the conduct of 
educational and training activities relating to the fields in subsec- 
tion a.” 

The fields listed in “subsection a” are those in which the Atomic 


Energy Commission is authorized to conduct research and develop- 
ment activities, 


6. Extension of veterans’ educational benefits 


Public Law 7 (H. R. 587) which was introduced by Representative 
Olin E. Teague of Texas, amended the Veterans’ Readjustment As- 
sistance Act of 1952 (Public Law 550, 82d Cong., the Korean GI bill) 
so that persons who were serving in the Armed Forces on January 31, 
1955, may continue to accrue educational benefits under that act until 
the gare ace of their military service. 


In relation to the question of profesional manpower development, 
the significance of Public Law 550 as thus amended is illustrated by 
data published by the Veterans’ Administration. As of November 
1955, a total of 1,271,000 veterans had entered training under Public 
Law 550. About half of these, or 643,000, had enrolled for courses 
in institutions of higher learning. Nearly a third of these college 
registrants, or 177,000, had enrolled for undergraduate courses not 
specified. Following is a list of the enrollments in fields which at- 
tracted numbers above 20,000.? 

Business administration 
Engineering 
Education 


1 Veterans’ Administration, Department of Veterans Benefits Information Bulletin, June 
28, 1956, pp. 5-10. (Numbers taken to nearest thousand.) 
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All veterans’ educational benefits under Public Law 550 as amended 
will expire not later than January 31, 1965. 

7. Expansion of college housing loan program 

Two acts of the 84th Congress have indirectly affected the develop- 
ment of professional manpower by liberalizing the college housing 
loan program. 

S. 2126, the “Housing Amendments Act of 1955,” introduced by 
Senator John L. Sparkman, of Alabama, and others, was approved 
on August 11, 1955 (Public Law 345). One of the effects of this act 

was to increase the amount of college housing loans that may be out- 
standing at any time from $300 million to $500 million. The law also 
liberalized the program by (1) extending the amortization period on 
loans from 40 to 50 years, (2) specifically including institutions 
“offering at least a 2-year program acceptable for full credit toward a 
baccalaureate degree” (i. e., junior colleges), (4) making loans avail- 
able to housing corporations established by educational institutions, 
and (5) allowance for loans for “other educational facilities” as well 
as for housing. 

H. R. 11742, introduced by Representative Brent Spence, of Ken- 
tucky, was approved August 7, 1956 (Public Law 1020). This “Hous- 
ing Act of 1956” included provision for an increase of $250 million in 
the loan fund for college housing—thus raising the fund to $750 
million. 

From the inception of the college housing loan program in 1950 to 
July 1, 1956, a total of 320 loans amounting to $241 million were 
made. Another 205 projects had been committed, with reservations 


of funds amounting to $175 million, leaving approximately $84 million 
available for new loans. 


8. Other relevant legislation 


Other laws enacted by the 84th Congress which have some bearing 
on the development of professional manpower (although the relation- 
ship may be relatively slight or indirect) include the following: 

(a) ae property “for educational institutions —H. R. 3322 
(Public Law 61) introduced by Representative John W. McCormack, 
of Massachusetts, was approved on June 3, 1955. It amended the 
Federal Property and Administrative Services Act of 1949 so as to 
improve the administration of the program for the utilization of 
surplus property for educational and public health purposes, by in- 
cluding property which has been capitalized in a working- capital 
fund or other accounting arrangement In several agencies. 

Other provisions of the act include a clarification of the authority 
of the Secretary of Health, Education, and Welfare respecting en- 
forcement of certain conditions imposed on the use of donated prop- 
erty, and respecting cooperative agreements with the State depart- 
ments of education. 

(6) Military training and service —H. R. 3005 (Public Law 118) 
introduced by Representative Carl Vinson, of Georgia, was approved 
June 30,1955. It extended from July 1, 1955, to July 1, 1959, the draft 
provisions of the Universal Military Training and Service Act. It 
also modified and extended until July 1, 1957, the provisions of the 
Doctors Draft Act. 


*Information obtained from the Housing and Home Finance Agency. 
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(ce) Educational assistance for war orphans.—H. R. 9842 (Public 
Law 634) introduced by Representative Olin E. Teague, of ‘Texas, was 
approved June 29, 1956. It established an educational-assistance 
program for children of servicemen who died as a result of disability 
or disease incurred in line of duty during World War I, World War 
IT, or the Korean conflict. 

Eligible persons may receive educational assistance for not more 
than 36 months, generally beginning on the 18th birthday or on the 
successful completion of secondary schooling, whichever occurs first, 
and terminating on the 23d birthday. 

The educational assistance allowance to an eligible person pursuing 
institutional courses is $110 a month if courses are full time, $80 a 
month if three-fourths time, and $50 a month if half time. The allow- 
ance is payable directly to the student. 

The act also provides for special restorative training to overcome 
or lessen the effects of a manifest physical or mental disability which 
would handicap an eligible person in the pursuit of an educational 
program. 

In hearings on this legislation it was brought out that about 156,000 
persons are eligible for its benefits. The Veterans’ Administration 
has estimated that the net direct benefit cost over the life of the program 
will be about $222 million. 

(d) Flight instruction during ROTC programs.—li. R. 5738 (Pub- 
lic Law 879), introduced by Representative Carl T. Durham, of North 
Carolina, and approved August 1, 1956, authorizes flight instruction 
to ROTC cadets and extends to them certain benefits given to other 
members of the Armed Forces. 

This act provides for the negotiation of new contracts by the Secre- 
tary of the Army, Navy, or Air Force with educational institutions. 

(e) Merchant Marine Academy.—H. R. 6043 (Public Law 415), 
introduced by Representative Herbert C. Bonner, of North Carolina, 
was approved February 20, 1956. It directs the Secretary of Com- 
merce to maintain a Merchant Marine Academy at Kings Point, N. Y., 
for instruction and preparation for service in the merchant marine 
of persons nominated to the Academy by Senators and Representatives. 
The number of vacancies allocated to each State shall be proportioned 
to the representation in Congress from that State. 

Cadets appointed to the Merchant Marine Academy may be com- 
missioned as ensigns in the Naval Reserve upon graduation. They 
shall receive the same pay and allowances as midshipmen at the 
Naval Academy. 

(f) Establishment of a National Library of Medicine —S. 3430 
(Public Law 941), introduced by Senators Lister Hill, of Alabama, 
and John F. Kennedy, of Massachusetts, was approved August 3, 1956. 
S established in the Public Health Service a National Library of 
Medicine. 


The purpose of the Library is— 





to assist the advancement of medical and related services, and to aid the dissemi- 
nation and exchange of scientific and other information important to the progress 


of medicine and to the public health, * * * 

(9) Facilities for research in health sciences.—S. 849 (Public Law 
835), introduced by Senator Lister Hill, of Alabama, and Styles 
Bridges, of New Hampshire, was approved on July 30, 1956. It 
91747°—57—~—10 
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amended the Public Health Service Act so as to provide for grants- 
in-aid to non-Federal public and nonprofit institutions for the con- 
struction and equipping of facilities for research in the sciences related 
to health. 

The act contains a declaration of policy reading in part as follows: 

The Congress hereby finds and declares that (1) the Nation’s economy, wel- 
fare, and security are adversely affected by many crippling and killing diseases 
the prevention and control of whick require a substantial increase, in all areas 
of the Nation, of research activities in the sciences related to health, and 

2) funds for the construction of new and improved non-Federal facilities to 
house such activities are inadequate. 

This act may be expected to aid the advanced training of pro- 
fessional personnel in the sciences related to health. 

(A) Assistance to federally affected schools.—H. R. 7245 (Public 
Law 382) introduced by Representative Roy W. Wier of Mistieot u 
was approved on August 12, 1955. It contained the program (estab- 
lished under Public Law 874, 8ist Cong.) of financial assistance to 
local educational agencies from 1956 to 1957. It provided for transfer 
to local educational agencies of temporary school facilities made avail- 
able under Public Law 815, 8lst Congress, and effected changes in 
cther provisions of that act. 

H. R. 11695 (Public Law 949) introduced by Representative Carl 
D. Perkins, was approved on August 3, 1956. ‘Tt extends until June 
30, 1958, the programs of financial assistance in the construction andl 
operation of schools in areas affected by Federal activities under the 
provisions of Public Laws 815 and 874, 81st Congress, and makes a 
number of amendments to this legislation. 

(i) Development of rural library services.—II. R. 2840 (Public 
Law 597) introduced by Representative Edith Green of Oregon, was 
approved on June 19, 1956. It provides Federal aid to the States for 
the further development of public library services in rural areas. 
For this purpose it authorizes an appropriation of $7,500,000 annually 
for 5 years. 

(j) Relationship of these laws to manpower development.—It has 
been pointed out that the relationship of some of these last-mentioned 
laws to the problem of professional manpower development may be 
indirect or slight in comparison with some of the laws reviewed 

earlier in this report. However, the important long-range effects 
upon professional manpower development which are attr ibutable to 
these Federal programs in the field of education should not be over- 
looked. The potential effects seem too apparent to require detailed 
discussion here, 
9. Appropriations, fiscal 1957 

Fiscal 1957 appropriations directly or indirectly related to or po- 
tentially affecting the development of scientific, engineering, and pro- 
beached manpower include the following: 

For salaries and expenses of the Office of Education, Depart- 
cone of Health, Education, and Welfare, the Congress appropriated 
$5,270,000. This is an increase of $2,030,000 over the appropriation 
for fiscal 1956. President Eisenhower had requested an appropria- 
tion of $6,250,000. 

The 1957 appropriation includes $501,250 for increase in edueca- 
tional services and $315,845 for increase in research and statistical 
services. 
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(b) The fiscal 1957 appropriation for the “further endowment” of 
the land-grant colleges and universities is $2,501,500—the same as re- 
quested in the President’s budget for fiscal 1957. The permanent 
appropriation of $2,550,000 for these institutions brings the total to 
$5,051,000 for fiseal 1957. 

(c) The appropriation for agricultural experiment stations 
amounts to $29,503,708, the amount of the budget request. 

(2d) The appropriation for Agricultural Extension Service (pay- 
ments to States) is $49,865,000. The budget request was for $50,- 
115,000. 

(e) For vocational education below college grade (George-Barden 
funds) the Congress appropriated $31,442,000. The budget request 
was for $28,500,000 or $2,942,000 less than the appropriation, which 
includes funds for the newly authorized grants to States for train- 
ing in practical nursing (Public Law 911, 84th Cong.). 

There was no appropriation for the vocational fishery education 
program under Public Law 1027, passed near the close of the second 
session of the 84th Congress. 

(f) The appropriation for the work of the President’s Committee 
on Education Beyond the High School for fiscal 1957 is $150,000. The 
Congress adjourned before appropriating funds to encourage and 
assist the establishment of the State committees, as authorized by 
Public Law 813 approved July 26, 1956. (President Eisenhower had 
requested $300,000 for the expenses of the Committee and $800,000 
for the grants to the States.) 

(7) For traineeships for advanced training of physicians, nurses, 
and other public health personnel, under title I of Public Law 911, 
84th Congress, the appropriation to the Public Health Services for 
fiscal 1957 is $1,040,000. For advanced training for professional 
nurses under title IL of that act the appropriation to the Public 
Health Service is $2,050,000. For the training of practical nurses 
under title III of that act the appropriation Department of Health, 
Education, and Welfare is $2 million. 

(h) The appropriations for aid to schools in federally affected 
areas during fiscal 1957 are as follows: For construction $108,500,000, 
the same as the budget request; for maintenance and operation $113,- 
050,000—$34,050,000 more than the budget request. 

(7) For library service grants the 84th Congress appropriated 
$2,050,000. A supplemental estimate of the Department of Health, 
Education, and Welfare was for $7,500,000—the amount authorized 
by Public Law 597, approved June 19, 1956. The House and Senate 
conferees on the appropriation indicated that in their judgment the 
$2,050,000 would be sufficient to initiate the program, allowing each 
State to receive its basic $40,000 allotment. 

(j) The appropriation for international educational exchange pro- 
grams of the Department of State is $20 million—the same as the 
budget request. Some of the international educational exchange pro- 
grams are administered by delegation and transfer of funds to the 
Office of Education, Department of Health, Education, and Welfare. 

(%) The fiscal 1957 appropriation to Howard University in Wash- 
ington, D. C., is $3,300,000—an increase of $209,600 over the appro- 
priation for fiscal 1956. 

(7) Of major importance to the development of scientific man- 
power is the appropriation to the National Science Foundation of $40 
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million for fiseal 1957, This represents an increase of $24 million 
over the appropriation for fiscal 1956. 

Not less than $9,500,000 of the appropriation to the National Science 
Foundation is available for tuition, grants, and allowances in con- 
nection with a new program of supplementary training for high 
school science and mathematics teachers. 

(m) The appropriation for Veterans’ Education, Training, and 
Vocational Rehabilitation during fiscal 1957 is $733,510,000. 

(n) Other Federal funds affecting manpower development.— 
While noteworthy for the purpose of this report, these appropriations 
do not account for all Federal funds available for programs and 
activities affecting the immediate or long-range development of pro- 
fessional manpower in the United States. Outstanding exceptions 
are certain programs of the Departments of the Army, Navy, and Air 
Force. Segregation of all Hadeas! funds available wholly or in part 
for purposes relating to the development of professional personnel in 
the fiscal year 1957 would be expensive in terms of man-hour 
expenditure. 

Extensive data on Federal Funds for Education, 1954-55 and 1955- 
56 are contained in a bulletin bearing that title published late in 1956 
by the Office of Education, Department of Health, Education, and 
Welfare (160 pp.). 


C. BILLS INTRODUCED BUT NOT ENACTED 


During both sessions of the 84th Congress a number of its Members 
introduced bills which, if reintroduced in the 85th Congress and en- 
acted, would directly or indirectly affect the development of scientific, 
engineering and/or other professional manpower. ‘This report points 
out, in layman’s language, some of the characteristics of a representa- 
tive number of these widely varying proposals, and dbdaniditalty draws 
comparisons among them. 

Generally a bill was here chosen as representative on the basis of 
its being the first one of its type which was introduced in the 84th 
Congress. In many instances bills identical with or very similar to 
ones here identified were introduced by other Members. The present 
purpose is to acquaint the reader with the principal features of the 
various proposals introduced—thus providing an aid to the prepara- 
tion or consideration of such bills which might be introduced in the 
85th Congress. 

Many of the 1955 and 1956 proposals have been reintroduced in 
1957, in substance if not verbatim. However, the enactment of cer- 
tain laws by the 84th Congress will, of course, reduce the likelihood 
of the reintroduction into the new Congress of similar or closely related 
proposals which were not enacted. Such proposals are therefore gen- 
erally disregarded in this report. 

Many of the bills included herein do not specifically mention the 
training of scientists, engineers, and/or other professional manpower. 
These bills would, however, generally promote (and frequently would 
in effect emphasize) such training along with education in other 
fields. 

Some of the bills represent a direct and others an indirect or inci- 
dental approach to the problem of reducing the shortage of scientific, 





* Public Law 623, 84th Cong., and Budget of the United States for the fiscal year 1957. 











DEVELOPMENT OF PROFESSIONAL MANPOWER 139 


engineering, and other professional personnel. Both types of ap- 
proach have prominent proponents. 

For the purpose of this discussion the bills have been grouped in 
several categories indicative of their basic differences with respect to 
purpose, philosophy, approach to the problem or other considerations. 
The groupings are not mutually exclusive. 


1. Grants for needy students of ability* (allowing choice of institu- 
tion and course of study) 


(a) The Student Aid Aet of 1955 was introduced as HT. R, 2211 by 
Representative Frank Thompson, Jr., of New Jersey and as HI. R. 
5422 by Representative Carl I}liott of Alabama. ‘This bill proposed 
to authorize the appropriation of Federal funds for the purpose of 
providing scholarship stipends for young persons of demonstrated 
ability and need, to assist them to attend institutions of higher edu- 
cation, 

The scholarships would be worth up to $800 a year each. They 
would be distributed on the basis of State quotas. Half of the total 
number of scholarships would be allotted according to each State's 
share of the Nation’s population graduating from high sehool. The 
other half of the scholarships would be allotted according to each 
State’s share of the Nation’s population between the ages 19 to 21. 

The appropriations would begin with $32 million a year and in- 
crease by $32 million a year until the authorization would be $128 
million, 

In each State a scholarship recipient would be required to (1) have 
a certificate of graduation from a high school of that State, or if 
graduated from an out-of-State high se ool, have the course of studies 
recognized as adequate by his own State, (2) not be eligible for vet- 
erans’ educational benefits, (3) apply in abieaes with State rules, 
and (4) not have had any Federal scholarship under this or any other 
act vacated except for good cause. 

The United States Commissioner of Education would prescribe ob- 
jective tests and other measures of the ability of candidates for scholar- 
ships. From among those who would qualify under these tests, in 
each State a commission would select the winners. 

The State commission would adjust the stipend to the student’s 
financial need. If continuing in good standing at the institution at- 
tended the student would receive the stipend for the duration of his 
full-time pursuit of a course of study, but not in excess of 4 academic 
years. 

A scholarship winner would be permitted to attend any recognized 
college or university of his choice. Ile could choose his field of study 
from among those approved by the State commission. In time of 
national emergency, however, not less than 60 percent of the scholar- 
ships would be awarded for study in fields determined, in a manner 
prescribed by the President, to be related to national defense. (Pre- 
sumably these fields of emphasis would include engineering and other 
branches of science.) This percentage would be uniformly “(distributed 
among the States. In such times the State commission would desig- 
nate the fields of study for which scholarships charged against the 
State percentage would be granted, The remaining percent age of 
scholarship recipients would ‘be free to choose their fields of study. 


¢ Primarily scholarship bills; several with loan provisions also, 
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The payment of the scholarship stipend under the act would be 
by check payable to the individual recipient. The check would be 
transmitted to him through the institution attended. 

In administering the act at the Federal level, the United States 
Commissioner of Education would be assisted by a National Council 
on Student Aid representing individual, organizational, and pro- 
fessional interests. 

The act would require the Secretary of Health, Education, and 
Welfare to consult with all agencies of the Federal Government with 
a view to coordinate all Federal scholarship, fellowship, and student- 
loan programs. 

The bill would also authorize $10 million for insurance of loans to 
help students pay their expenses in institutions of higher education. 
The loan to an individual student could not exceed $600 a year. Re- 
payment by the student of principal, interest, and insurance premium 
would be required between the fourth and sixth year after his 
graduation. 

The bill proposed for these loans an initial revolving fund of 
$500,000, with a limitation of $10 million on the principal amount of 
new loans insured in any year. 

(6) The Educational Scholarship Act of 1955 was introduced as 
H. R. 7839 by Representative Irwin D. Davidson of New York. In 
some respects this proposal is similar to the bill already described. 

The Davidson bill proposed establishment of a program of scholar- 
ships for students in higher education to be administered by the 
United States Commissioner of Education under the supervision of 
the Secretary of Health, Education, and Welfare. Scholarships 
would be distributed to selected students each year as follows: 10 to 
each State; 5 each to Alaska, Hawaii, and Puerto Rico; and 2 each to 
the Canal Zone and the Virgin Islands, 

Grantees would be chosen partly on the basis of their scores on an 
annual competitive examination to be given by the Educational Test- 
ing Service of Princeton, N. J., and partly on the basis of their finan- 
cial need. The stipend would be $100 a month for an individual with- 
out dependents, and more for an individual with dependents. 

A scholarship would be usable at a land-grant college or any other 
accredited institution designated by the Commissioner of Education. 
The awards would be made without regard to the fields in which the 
candidates should desire to pursue their education, The stipend could 
be continued for the duration of satisfactory progress by the student 
in either undergraduate or graduate courses, 

The bill would prohibit any Federal control over the curriculum or 
program of instruction of any educational institution or over its 
administration or personnel. It would provide that scholarships be 
awarded without regard to sex, creed, race, color, or national origin 
of applicants. It would defer scholarship holders from military duty 
under the Draft Act, but would require male students to serve in a 
ROTC unit. 

(c) The Student Assistance Act of 1956 introduced as H. R. 8779 
by Representative Peter Frelinghuysen, Jr., of New Jersey, is also 
similar to the earlier proposal by Representatives Thompson and 
Elliott. However, the Frelinghuysen bill did not specify the size 
of the Federal appropriation. It would authorize the necessary appro- 
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priations annually to carry out the purposes of the legislation, taking 
into account the relative ability of State and other non-Federal 
sources to meet the need for such assistance. It would leave to the 
Commissioner of Education the responsibility for determining the 
number and size of scholarship stipends and loans to students. How- 
ever, scholarship funds would be apportioned among the States on the 
basis of the number of high-se Kal graduates (50 percent) and of 
individuals aged 18 to 21 years (50 percent). 


The bill declares the policy y of the Congress and the purpose of this 
act to be— 


(1) to assist in the identification of talented individuals in secondary 
schools; (2) to stimulate college attendance on the part of talented indi- 
viduals who would not otherwise be able to attend college; and (3) to 
identify individuals whose special talents lie in fields where additional 
trained individuals are needed in order to strengthen the national defense 
and welfare, and to stimulate those individuals to secure professional and 
specialized education in those fields. 

The bill designates the recipients of the scholarships as national 
scholars, and would grant to each of these a scholarship and a stipend, 
or a scholarship only at the option of the awardee. The amount of 
the scholarship stipend would be based upon financial need and would 
be limited to a 4-year duration, or to completion of a first postsecondary 
degree course, 

The bill would permit scholarship awardees to select any program 
of study in any institution of higher education in the United States, 

or, with the approval of the Commissioner, i in any comparable edu- 
cational institution outside the United States. However, in time of 
vationh! emergency the President could require that some or all of 
the new scholarship stipends for any fiscal year be paid to students 
engaged in fields of study related to the national defense: (These 
fields presumably would include engineering and other branches of 
science. ) 

The proposal would also authorize a program of insured loans, in 
amounts prescribed by the Commissioner. Repayment would be re- 
quired between the ith and 10th year after graduation, at 214 percent 
interest plus a maximum of one-half of 1 percent premium. 

A 12-member representative National C ‘ouncil on Student Assistance, 
appointed and chaired by the Commissioner, would advise him on all 
agi y matters pertaining to the administration of the program. 


2. Loans to students for higher education (without specification as to 
fields of study) 

A number of bills introduced in the 84th Congress eupeed loans to 
students, without stipulation as to the fields of study for which the 
loans could be made, The following bills are generally representative 
of this group: 

(a) A bill (H. R. 33) introduced by Representative Edward P. 
Boland, of Massachusetts, proposed loans “to enable needy and 
scholastically qualified students to continue post-high school edu- 
cation.” The bill would authorize $10 million for the first year and 
such sums as would be needed for succeeding years to support the 
loans. Recipients would be selected by State agencies in proportion to 
the number of Members of the House of Representatives from States 
accepting provisions of the act. Any one of the chosen high-school 
pretnates could borrow, without interest, $1,000 a year for under- 
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graduate study and $1,500 a year for graduate study. Ile would be 
allowed 10 years for repayment of the loan. 

The United States Commissioner of Education would administer 
the program at the Federal level, and legislatively designated State 
agencies would administer it at the State level. 

Each year a State would be required to contribute up to 10 percent 
of the previous year’s advances to sustain the revolving fund. 

The bill would assure to all educational institutions attended by 
benefiting students freedom from interference from Federai or State 
Governments. 

(+) A proposal (H. R. 7846) advanced by Representative Abraham 
J. Multer, of New York, is similar to the Boland bill. However, the 
Multer bill would authorize an initial appropriation of $5 million 
instead of $10 million and would require an interest payment of 1 
percent. 

(c) The College Students Loan Act (H. R. 6304) was introduced by 
Representative W. R. Poage, of Texas. It would authorize the Sec- 
retary of Health, Education, and Welfare to make loans up to $1,500 
a year to assist students in pursuing courses at colleges and universities 
in the United States. 

The loan would be repayable in five annual installments, beginning 
on its fifth anniversary. The loan would bear interest from the date 
of the borrower’s leaving school, at the rate of 3 percent per year on 
the outstanding balance. On the overdue and unextended balance the 
interest rate would be 8 percent per year. 

(d) The National Student Loan Act (H. R. 11414) was introduced 
by Representative Coya Knutson, of Minnesota. It proposed to create 
a revolving fund to be known as the national aglae loan fund to 
support loans to students. It would authorize an appropriation of 
$10 billion for the fund. 

The bill would establish a National Student Loan Board to be com- 
posed of three members appointed by the President by and with the 
advice and consent of the Senate. The duty of the Board would be to 
make loans to applicant students unable to obtain sufficient funds from 
other sources. The amounts of the loans would be determined by the 
Board. 

Additional loans could be obtained by a satisfactorily progressing 
student in the course of his pursuit of an education. Interest at 3 per- 
cent would begin 1 year after the student’s leaving school. The Board 
would prescribe the terms and conditions governing the repayment of 
the loan. 

(e) S. 3931, proposing to provide for /oans to students was intro- 
duced by Senator William Langer, of North Dakota. The bill pro- 
posed a revolving fund authorization of $250 million to support the 
loans. 

From this fund the Commissioner of Education could lend up to 
$1,000 for any high-school graduate qualifying and needing financial 
assistance for the pursuit of vocational, technical, academic, or pro- 
fessional education beyond the high-school level. The loans would 
require promissory notes bearing interest at the rate of 1 percent and 
maturing in 15 years. 


8. Scholarships for science students (including students of engineer- 
ing) 

(a) The Defense Scholarship Act of 1955 was introduced as H. R. 

286 by Representative Frank C. Osmers, Jr., of New Jersey, and as 
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. 980 by Senator Norris Cotton, of New Hampshire. It proposed to 
catablish a system of scholarships for persons of unusual ability in 
engineering, physics, chemistry, and related sciences. The Commis- 
sioner of Education would be required to conduct, at least annually, 
a competitive examination to determine eligible candidates for schol- 
arships in these fields. 

A scholarship would pay the recipient’s educational expenses up to 
$1,000 a year. The Commissioner of Education would be required to 
prepare and publish from time to time a list of institutions approved 
for attendance by individuals holding scholarships. 

The bill set forth a system for determining the number of scholar- 
ship awards, based primarily upon the scores on the competitive 
examination. 

(6) The National Defense Scientific Education Act was introduced 
as H. R. 2179 and H. R. 6176 by Representative Adam C. Powell, Jr., 
of New York. It would prov ide scholarships for college or oraduate 
study in engineering, physics, chemistry , or similar scientific fields at 
institutions approv ed by the Commissioner of Education. A schol- 
arship would be limited to a value of $2,000 a year, the amount of 
payment depending upon the financial need of the student. 

The award would be made annually but would be renewable for a 
student making satisfactory progress. 

Eligibility of candidates would be determined through competitive 
examinations under standards established by the Commissioner. 
From the list of eligibles in a State, each Member of Congress repre- 
senting that State would be authorized to appoint 50 persons a year to 
receive scholarships. 

The Commissioner would make the scholarship payments directly 
to the educational institution chosen by the beneficiary. 

In administering the program the Commissioner would be advised 
by a 12-member Commission on National Defense Scientific Scholar- 
ships. 

(c) Representative James T. Patterson, Jr., of Connecticut intro- 
duced H. R. 3695 proposing to amend the Atomic Energy Act of 1954 
to establish congressional research scholarships for undergraduate or 
graduate study in certain basic sciences specified in that act. The 
scholarships would be allocated as follows: one to each Senator, Rep- 
resentative and Territorial Delegate in the Congress, for gr ant to a 
constituent, 1 to the Resident Commissioner of Puerto Rico, 1 to the 
Governor of the Panama Canal Zone, and 2 to the Commissioners of 
the District of Columbia, for grant to residents of the Canal Zone and 
of the District respectively. 

Payments would include a set sum for tuition and living expenses 
of the recipient and a sum for the college for the expenses of adminis- 
tering the scholarship. 

(d) A bill, S. os introduced by Senator Warren G. Magnuson 
proposed to give the National Science Foundation authority to ‘award 
scholarships specifically at the undergraduate as well as at the grad- 
uate level. It also proposed to increase the limitation on appropria- 
tions for such scholarships from $15 million to $25 million, 

(e) The Federal Engineering and Science Scholarship Act was 
introduced as S. 3748 by Senator Earle C. Clements of Kentucky. It 
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would provide 5,000 Federal scholarships for high school graduates 
to pursue college courses in science and engineering. The scholarships 
would be awarded on a competitive basis. Each would pay $100 a 
month to the recipient student during his pursuit of engineering and 
scientific studies. 

Students accepting such scholarships would have to agree to render 
4 years’ service to the Federal Government after graduation. 


4. Aid to teachers and students of engineering 


H. R. 11200 introduced by Representative Elmer Holland of Penn- 
sylvania, proposed to amend the National Science Foundation Act of 
1950 to encourage the training of additional engineers and the expan- 
sion of facilities for engineering education by providing supple- 
mentary salary grants for engineering teachers, and se holarships and 
fellowships for engineering students. 

The bill would provide supplement: iry salary payments to bring the 
total income of engineering teachers up to the level of income generally 
received by engineers of comparable qualifications in private industry. 
Payments to approved schools of engineering would be made at such 
time and in such manner as the Foundation would determine to be 
appropriate. Recipient schools would be required to agree not to 
reduce the regular salary of the teacher, and to give the Foundation 
certain other assurances. 

The Foundation would award college scholarships to exceptionally 

ualified high school graduates with special interest and ability in the 
field of engineering. The scholarships would be awarded, in order 
of merit, solely on the basis of competitive examinations held in each 
congressional district each year. A maximum of 30 scholarships 
would be awarded in each district. 

A scholarship winner would be entitled to pursue his engineering 
course at any approved school of engineering in the United States 
which would agree to admit him and accept the payments made on 
his behalf in lieu of tuition and other charges. 

The Foundation would pay to each approved school of engineering 
for each of the students holding a scholarship under the act and 
attending that institution an amount equal to the actual cost to the 
school for educating the student and providing facilities in connection 
therewith. 

To each student holding a scholarship under the act the Foundation 
would pay directly an allowance of $100 a month for living expenses 
while actually attending school. 

The Foundation would also provide graduate fellowships for indi- 
viduals holding baccalaureate degrees from approved schools of 
engineering and willing to agree to devote a period of time to the 
teaching of engineering in secondary schools. Individuals performing 
such teaching obligations would receive supplementary salary grants. 

On behalf of an individual holding a fellowship under the act the 
Foundation would pay directly to any approved school of engineering 
an amount equal to the actual cost to the school of edue ‘ating such 
individual and providing facilities in connection therewith. To the 
fellowship holder the Foundation would pay directly each month an 

amount equal to the total he was receiving for service in a secondary 
school under agreement described in the act. 

The bill would authorize appropriations necessary to carry out its 
purposes, 
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§. Scholarships for students of science and education 

The National Scholarship Act of 1956 was introduced as H. R. 
11357 by Representative Thomas L. Ashley of Ohio. The bill pro- 
posed to establish a program of scholarships for students in science 
and education at institutions of higher education. It declared that— 

The Congress hereby finds that there is a serious shortage of teachers and 
scientists in the United States at the present time, and that such shortage 
represents an increasing threat to the general welfare and the national defense 
and security of the United States. 

The proposed scholarships would pay the expenses incident to the 
attainment of baccalaureate and graduate degrees in the specified 
fields. 

The bill would establish within the Department of Health, Edu- 
cation and Welfare a Director of Scholarships who, with the advice 
and assistance of a National Board on Scholarships created by the 
act, would administer its provisions. 

The Director would hold annual competitive examinations in the 
fields of science and education for secondary-school graduates. On 
the basis of scores on this examination and other factors the Direc- 
tor would annually award 50,000 scholarships in education and 
20,000 in science. 

The number of undergradute scholarships awarded residents of 
any State would bear the same ratio to the total number of scholar- 
ships available in that field for that year as the number of high 
school graduates in that State for the preceding calendar year w ould 
bear to the total number of high school graduates in all the States for 
such preceding calendar year. 

Except in certain unusual instances a scholarship winner could 
pursue his course of study under the scholarship at any institution 
of higher education in the United States which would accept him as 
a candidate for the degree sought. 

On behalf of the holder of an undergraduate scholarship the Direc- 
tor would pay directly to the institution the regular charge for the 
course of study pursued. To the holder of a postgraduate scholar- 
ship the Director would pay directly an amount equal to the reg- 
ular tuition and related charges. In addition, the Director would 
pay to the holder of either an undergraduate or a postgraduate 
schol: mio the sum of $90 a month for living expenses. 

The National Board of Scholarships created by the act would con- 
sist of the Director as chairman and 16 members appointed by the 
Director with the approval of the Secretary of Health, Education 
and Welfare. 

6. Scholarships for medical and dental students 

Representative Charles E. Bennett of Florida and Senator Richard 
B. Russell of Georgia (for himself and Senator Leverett Saltonstall 
of Massachusetts) introduced the Armed Forces Medical Scholarship 
Act (H. R. 4645, and S. 1444) proposing the procurement of doctors 
of medicine and doctors of dentistry for the Armed Forces by pro- 
viding grants and scholarships for education in the medical and den- 
tal professions. The scholarships would cover all educational ex- 
penses plus $133 per month for selected students in approved medi- 
cal and dental schools. Scholarship recipients would be required to 
agree in writing under oath to complete the requirements for gradu- 











146 DEVELOPMENT OF PROFESSIONAL MANPOWER 


ation and to serve in the Armed Forces for as many years as they 
received aid under the program. 

The scholarships authorized by the act would be provided for by 
contracts with educational institutions, approved by the Secretary of 
Defense, offering degrees in medicine and dentistry. Such scholar- 
ships would be established, awarded, continued, or discontinued and 
the purposes of the act effectuated pursuant to such regulations as 
the Secretary of Defense would prescribe, 

7. Construction of medical and dental school facilities 


(a) To “relieve the existing and prospective acute shortage of 
physicians and other health personnel” the E’mergency Health ‘Edu 
cation Facilities Act of 1955 was introduced as H. R. 3297 by Repre- 
sentative M. G. Burnside of West Virginia. The bill proposed to 
promote the national defense and security by providing for a tem- 
porary emergency program to increase facilities for education in the 
medical and related professions. 

The bill would authorize appropriations totaling $150 million over 
a 5-year period for grants, up to $15 million each, for construction 
and equipment of new medical schools. A grant would be contingent 
upon specified assurances including that of maintenance of the medi- 
cal school as a public or nonprofit institution for a period of at least 
10 years. 

The bill would also authorize appropriations totaling $80 million 
over the same period for grants for improvements of health profes- 
sion schools. These grants would be made on the basis of need and in 
the order of estimated importance or value in furthering the purposes 
of the act. Obtaining a grant would require assurances to the Surgeon 
General similar to the assurances required for grants for new con- 
struction. 

To aid the Surgeon General in the administration of the program 
the bill would establish a National Council of Professional Health 
Education, consisting of the Surgeon General and the Commissioner 
of Education (as nonvoting ex officio members) and 11 members ap- 
pointed by the President. 

(b) The Medical and Dental ee Facilities Construction 

Act of 1955 was introduced as H. R. 4667 by Representative John E. 
Fogarty of Rhode Island. It tleaiia to authorize a 5-year program 
of grants for construction of medical and dental educ ational and re- 
search facilities, to insure the continued production of an adequate 
number of properly qualified and trained physicians and dentists, 
teachers, and research scientists. 

The bill would authorize appropriation of $50 million each year 
for 5 years to be used for construction grants for medical schools and 
$10 million each year for 5 years for construction grants for dental 
schools. Except in certain described instances no grant could be in 
excess of 50 percent of the cost of construction. 

Grants to any one school would be limited to $3 million for the 
total 5-year program, exclusive of $25,000 which could be granted 
for the preparation of initial plans. Up to 20 percent of a grant for 
new construction could be allocated to permanent endowment for 
maintenance, 

Regulations with vespect to payments to medical and dental schools 
would be made by the Surgeon General with the aid of advice and 
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recommendations from the Federal Council on Medical and Dental 
Facilities created by the act. 

(c) The Medical Educational Facilities and Research Act of 1956 
was introduced as S. 2925 by Senator Margaret Chase Smith of Maine, 
for herself and 26 other Senators. 

It proposed to create a Federal Council on Medical Educational 
Facilities to advise the Surgeon General with respect to the admin- 
istration of a 5-year program for the expansion of medical educa- 
tional facilities. To support this program the bill would authorize 
appropriation of $70 million each year for 5 years. From this appro- 
priation the Surgeon General would make grants for the establish- 
ment of new public or nonprofit medical schools and for the i improve- 
ment and expansion of teaching and research facilities in such existing 
schools. 

With certain exceptions grants for construction would be limited 
to 50 percent of the cost. “Total grants to any one medical school 
would be limited to $3 million. 

The Surgeon General would prescribe regulations for and determine 
the amounts of grants. Up to 20 percent of the grant could be used 
by the recipient for permanent endowment for the maintenance of the 
new facility. 

To attract young scientists into the field of medical research and 
for other purposes ; the bill would authorize appropriation of not to 
exceed $30 million a year for 5 years for grants-in-aid of medical re- 
search facilities. It would create a National Council on Medical Re- 
search Facilities to act upon applications for such grants-in-aid and 
to make recommendations to the Surgeon General in connection 
therewith. 

The bill proposed to divide the United States into four regions and 
require that the total grants to any region be approximately equal 
to the total grants to any other region. 

(d) Represent: itive Peter F. Mack, Jr., introduced a bill, H. R. 
0186, in some respects very similar ‘to 8. 2925, already reviewed. 
However, the Mack bill proposed to authorize $50 million instead of 
$70 million a year for the medical educational facilities construction 
program, and would not provide for the medical research facilities 
program which would be established by the Senate bill. 

(e) The Medical and Dental Research and Teaching Construction 
Act of 1956 was introduced as H. R. 9013 by Representative J. Percy 
Priest of Tennessee and as H. R. 9014 by Representative Charles A. 
Wolverton of New Jersey. It would provide a 5-year program of 
assistance for construction of medical and dental research and teach- 
ing facilities, and would authorize such appropriations as the Con- 
gress would determine for this purpose. However, the aggregate 
appropriations would be limited as follows: for medical research and 
teaching facilities $210 million, and for dental research and teaching 
facilities $40 million. 

To obtain grants, educational institutions would have to be accred- 
ited by bodies approved by the Commissioner of Education, and 
other institutions must be determined by the Surgeon General to be 
competent to engage in the type of research for which the facility 
would be constructed. 

The Surgeon General would determine the order in which applica- 
tions for grants would be approved. 
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The bill would establish a National Advisory Council on Medical 
Research and Teaching Facilities consisting of the Surgeon General 
and the Commissioner of E ducation, serving ex officio, and 16 mem- 
bers appointed by the Secretary. The Council would advi ise the Sur- 
geon General w ith respect to policy matters arising in the adminis- 
tration of the program. The Secretary would be required to make 
provision for relevant consultation between the Surgeon General and 
the Commissioner of Education. 


8. The “oil-for-education proposal” 
. pro} 


What has been widely referred to as the “otl-for-education proposal” 
was expressed in S. 772 introduced by Senator Lister Hill of Alabama 
for himself and 35 other Senators and H. R. 363 introduced by Repre- 
sentative Carl Elliott of Alabama. Briefly the proposal is that 
revenue from oil and other natural resources of the federally owned 
outer Continental Shelf lands of the United States be used for the 
support of elementary, secondary and higher education. 

The bill would create an Advisory Council on Education for 
National Security, to recommend to the President for submission to 
Congress a plan for the allocation of the grants-in-aid for education. 
If enacted, the plan would make available to colleges and universities 
additional funds, which could be used for scholarships or other forms 
of aid to students in science, engineering, and other professional fields. 

Under the terms of the bill, the Advisory Council on Education for 
National Security would be composed of 12 persons appointed by the 
President of the United States with regard to their experience in the 
relationship of education to national defense and national secur ity. 
Six of these persons would be from the fields of education and research 
in the natural and social sciences. 


9. Federal aid for school construction (in general) 


Nearly 40 bills proposing Federal aid to the States and local com- 
munities for school construction were introduced in the 84th Congress. 
Hearings on S. 4, introduced by Senator Karle C. Clements of Ken- 
tucky, and some later bills were held as early as in January 1955. 
Further Senate hearings were held in February 1955. House hear- 
ings on H. R. 14, introduced by Representative Carroll D. Kearns, 
and some later bills were held in March, April, and May 1955. 

H. R. 7535, introduced by Representative Augustine B. Kelley of 
Pennsylvania, was reported from the Committee on Education ‘and 
Labor and July 28,1955. Eleven months later, on June 28, 1956, the 
House began a 6-hour debate on the bill. On July 5 if failed passage. 

Four rolleall votes were taken on the bill, as follows: 

(1) An amendment, proposed by Representative Ralph W. 
Gwinn, of New York, to rebate to each State 1 percent of Federal 
taxes for school construction was rejected by a vote of 168 to — 

(2) An amendment, proposed by Representative Adam 
Powell, Jr., of New Y ork, to withhold funds from any State bn 
complying with the Supreme Court decision respecting racial 
segregation in schools was adopted by a vote of 225 to 192. 

(3) A motion by Representative Samuel K. McConnell of Penn- 
sylvania to recommit and report a bill containing av adminis- 
tration formula was rejected by a vote of 262 to 158. 


(4) The motion to pass the bill was rejected by a vote of 224 
to 194. 


| 
| 
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The bill would authorize $400 million per annum for 4 years, to be 
allotted to each State in an amount bearing the same ratio to the total 
funds so appropriated as the school-age population of the State bears 
to the total school-age population of all the States. The grants would 
be conditioned on the approval of State plans by the Commissioner of 
Education. Standards prerequisite to such approval are set forth in 
the bill. 

For a period of 4 fiscal years the bill would authorize the purchase 
of obligations of local educational agencies in instances of inability of 
such agencies to finance school construction on reasonable terms from 
other sources. It would authorize $300 million as initial capital for 
the school bond-purchase fund to be used by the Commissioner of 
Education as a revolving fund for the purchase of obligations of school 
districts. The aggregate amount of such obligations purchasable 
would be limited to ) $750 million. The share for each State would not 
be permitted to exceed 15 percent of the aggregate principal amount 
of purchased obligations. Prerequisites to Federal bond purchase 
are set forth. 

It would authorize the Commissioner of Education to enter into 
agreements on behalf of the United States with State school-financing 
agencies for making advances to reserve funds established by such 
agencies to help assure payment of obligations issued by them to finance 
the construction of school facilities for use and ultimate ownership by 
local educational agencies. 

The bill stipulates conditions to agreements and provides for the 
establishment of a reserve fund in which Federal and State matching 
funds would be deposited. It would limit Federal advances to an 
aggregate $6 billion. 

It contains assurances against Federal interference in State school 
systems. 

Tax deduction for educational expenditures 

(a) H. R. 1838 was introduced by Representative Peter W. Rodino, 
Jr., of New Jersey. It proposed to permit as a deduction from gross 
income of all expenses incurred by a taxpayer for the education of a 
dependent attending a college or university in excess of the amount 
allowed normally as the exemption for a dependent. 

(b) H. R. 4444 was introduced by Representative Donald L.. Jackson 
of California. It proposed to allow a credit against tax to the eatent 
of 30 percent of the payments by the taxpayer to one or more educa- 
tional institutions during the taxable year for the cost of education 
above the 12th grade of the taxpayer or of any other person or persons. 

The credit allowed could not exceed $450 for the education of any 
one person; however, the total credit allowed might be the sum of the 
credits on account of the payments made by the taxpayer for the edu- 
cation of other persons. For the purpose of calculating the credit 
allowed the payments made by the taxpayer for the education of each 
person would be reduced in the case of a scholarship, fellowship, or 
training allowance applied to the costs of education of that individual. 

(c) In the Senate, two comparable bills, S. 3710 and S. 3711, were 
introduced by the Honorable J. W. Fulbright, of Arkansas. S. 3710 
proposed to allow an additional income-taw exemption for a taxpayer 
or a spouse, or a dependent child under 23 years of age who is a full- 
time student at an educational institution above the secondary level. 
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S. 3711 proposed to amend the Internal Revenue Code so as to 
allow a taxpayer to deduct all expenses incurred at an educational 


institution above the secondary level for tuition fees and amounts 
spent for books and supplies. 


11. Further extension of veterans’ educational benefits 


H. R. 8691 was introduced by Representative Kenneth B. Keating, 
of New York. It proposed to extend the educational benefits under 
the Veterans’ Readjustment Assistance Act of 1952 to all veterans 
whether or not they served in the armed services during a period of 
war or of armed hostilities, if such veterans served honora ly for a 
period of 90 days or more, or were discharged by reason of an actual 
service-incurred disability. 


12. Promotion of aviation training 

The Aviation Training Act of 1955 (H. R. 439) was introduced by 
Representative Carl Hinshaw, of California. It would authorize the 
Secretary of Commerce to train civilian pilots, technicians, and other 
persons and to enter into contracts with approved schools ‘to pay for 
not exceeding 75 percent of such training. After consultation with 
the Secretaries of Defense and Labor, the National Security Re- 
sources Board and the Office of Defense Mobilization, the Secretary of 
Commerce would determine the numbers and categories of the aviation 
trainees. 

The Secretary would be authorized to contract for the furnishing 
of aviation training services in accordance with powers invested in 
him by the Civil Aeronautics Act of 1938, and without public an- 
nouncement of requests for bids. 

The act would require that 5 percent of the trainees be selected from 
applicants other than high-school and college students. Persons 
accepted for training w ould be required to furnish assurance of engag- 
ing 1n or remaining available for aviation employment upon comple- 
tion of the training. Private and public institutions presenting such 
training must be certified by appropriate Federal and State authori- 
ties as being adequately qualified to do so. 


13. Other relevant bills and resolutions 


Other representative bills introduced in the 84th Congress which, 
if reintroduced in the 85th Congress and enacted, might directly or 
indirectly promote the immediate or long-range development of scien- 
tific, engineering, and/or other professional | manpower include the 
following : 

(a) Senate bills and joint resolutions—S. 4160 was introduced 
jointly by Senator Lister Hill, of Alabama, and Senator H. Alex- 
ander Smith, of New Jersey. It proposed to authorize a new program 
of assistance to the States and Territories in the further development 
of general extension education emanating from land-grant colleges 
and State universities. 

S. 4179 was introduced by Senator James E. Murray, for himself 
and Senator Mike Mansfield, both of Montana. It proposed to au- 
thorize the Secretary of the Army, the Secretary of the Navy, and 
the Secretary of the Air Force to make grants to certain educational 
institutions for the construction of military and naval science build- 
ings, and for other purposes. 

S. 4293 was introduced by Senator Gordon Allott, of Colorado. It 
proposed to promote individual liberty and development through in- 
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ternational understanding, by extending the role of American uni- 
versities and colleges in the field of international education and 
cultural relations. 

S. 4801 was introduced by Senator Lister Hill, of Alabama, for 

himself and 25 other Senators. It proposed the extension of voca- 
tional education to persons in areas where programs are not now de- 
veloped or available and for the development of vocational and tech- 
nical education (including training made necessary by scientific and 
technological developments) by encouraging States to establish area 
vocational schools and programs for the training and retraining of 
technicians and skilled workers in industry and ‘agriculture and for 
training in other occupations essential to the Nation’s security and 
economy. 

Senate Joint Resolution 159, introduced by Senator Edward J. Thye, 
of Minnesota, for himself and others, proposed to establish a Joznt 
Committee on Scientific Research, to collect and maintain current in- 
formation on manpower supplies in science and engineering, and to 
perform other specified duties. 

Senate Joint Resolution 174 was introduced by Senator Mike Mans- 
field, of Montana. It would have made provision for an eight-member 
commission to study the desirability of establishing a Univ ersity of the 
Americas, as a center of higher education for the people of all na- 
tions of the Western Hemisphere. 

(6) House bills and joint resolutions.—H. R. 2232 was introduced 
by Representative J. Arthur Younger, of California. It proposed to 
create a United States Academy of Foreign Service, to provide for a 
trained force for the Foreign Service of the United States, and to 
provide more adequate and effective orientation and training for tech- 
nical and other personnel serving with the Foreign Operations 
Administration. 

H. R. 3484, introduced by Representative Katharine St. George, of 
New York, copay to provide for programs of in-service and out- 
service training for Government civilian employees. 

H. R. 5269, introduced by Representative Carl Vinson, of Georgia, 
proposed to increase the number of cadets which the President may 
personally select for appointment to the United States Military Acad- 
emy from 89 to 300, and to apply this amendment to the Air Force 
Academy. 

H. R. 7840 was introduced by Representative Irwin D. Davidson. 
It proposed to authorize the Commissioner of Education to make 
grants to finance the preparation, publication, and distribution of 
science teaching manuals for use in elementary and secondar ‘y schools, 

House Joint Resolution 654 was introduced by Representative Har- 
ris B. McDowell, Jr., of Delaware. It proposed the establishment of 
a joint congressional committee to be known as the Joint Committee 
on Expanded College Educational Facilities and Programs in the 
United States. 


D. PROPOSALS FROM THE SUBCOMMITTEE ON RESEARCH AND 
DEVELOPMENT, JOINT COMMITTEE ON ATOMIC ENERGY 


A number of proposals or recommendations for the reduction of 
our national shortages of skilled manpower are contained in the in- 
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terim report of the Subcommittee on Research and Development of 
the Joint Committee on Atomic Energy, dated July 12, 1956. Some 
of the recommendations would require legislative implementation. 
Since copies of the brief report are readily available to Members of 
Congress, the proposals are not repeated here. 


| 
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CHAPTER XII 
NONCONGRESSIONAL PROPOSALS 
(1 oward the Development of Professional Manpower) 


A. INTRODUCTION AND SUMMARY 


A study of the literature containing proposals relating to 
technical and professional manpower development leads to an 
impression of great diversity among the suggestions. 

This chapter reviews and summarizes a number of recent pro- 
posals of noncongressional origin which are aimed primarily or 
secondarily at the development of technical and professional man- 
power, in general, or in one or more fields. These proposals have 
appeared in official releases, periodical literature, and other publi- 
cations. Some of the more specific propositions have constituted 
the bases for bills introduced in Congress. Altogether, the sug- 
gestions include not only action by the Federal Government but 
also by State and local governments and by business and industry. 

In addition to the proposals, in some instances the chapter 
summarizes related facts and opinions advanced by the pro- 
ponents. 

For the convenience of the reader, the proposals are here pre- 
sented in two groups: (1) Those emanating from organizations 
and agencies, and (2) those advanced by prominent individuals. 

General and specific measures toward professional manpower 
development suggested by organizations and agencies (in the 
form of resolutions and other types of group expression) have 
included the following: 


(1) Allowance of 30 percent of student tuition and fees 
actually paid by a taxpayer to be applied as a tax credit on 
the amount of taxes otherwise payable. 

(2) Federal aid to colleges and universities for construc- 
tion and equipment of laboratories and other facilities. 

(3) Expansion of the financial-aid-to-education programs 
of business and industry, foundations, individual benefactors, 
and the State and Federal Governments. 

(4) Provision for every child to develop his abilities to the 
highest level. (Exact program not specified.) 

(5) Establishment of a general Federal scholarship pro- 
gram (similar to that of the GI bill) for prospective teachers. 

(6) Federal aid to States for payment of higher salaries to 
teachers. 

(7) Expansion of training of technical assistants to scien- 
tists and engineers through 2-year institutions under the 
supervision of colleges and universities. 

(8) Federal promotion of the establishment of area voca- 
tional schools. 
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General and specific proposals and suggestions advanced by 
prominent individuals have included these: 


(1) Establishment of a national policy of Federal aid to 
education where local and individual resources cannot meet 
the need. 

(2) Development of a Federal program to help able but 
needy students obtain a college education, and to encourage 
such students to enter teaching and other lines of work where 
there are serious personne! shortages. (Exact program not 
specified.) 

(3) Establishment of a Federal Department of Science, and 
under its administration a Science Corps, as a fourth branch 
of the Nation’s defense forces. 

(4) Creation of a United States Science Academy, compara- 
ble to the Military, Naval, and Air Force Academies. 

(5) Establishment of a national scholarship program for 
students in higher education. 

(6) Federal Government leadership in creating new incen- 
tives for teachers, particularly by providing funds for 
teachers’ salaries. 

(7) Federal aid to public school construction. 

(8) Federal loans to outstanding but needy students to 
assist them in preparation for teaching. 

(9) Amendment of our military service laws on the basis 
of the principle that every man should serve his country in 
the capacity in which he can be of greatest value. 

(10) Sharing by the Government and by industry of the 
responsibility for furnishing the additional support needed 
for basic research. 

(11) Federal leadership in meeting educational problems 
which are national in scope. 

(12) More support for education from all levels of Goy- 
ernment. 

(13) Attack upon our manpower problems on our own 
terms rather than on the terms of the Soviets. 

(14) Undertaking in various ways, as a project of crusade 
dimensions, elevation of the prestige of the teaching profes- 
sion so it will offer a rewarding and prestige-gaining career 
for our abler young men and women. 


These briefly stated proposals may be of greater interest when 
considered in the light of explanations and supporting material 
brought out later in this chapter. 


B. PROPOSALS EMANATING FROM ORGANIZATIONS AND AGENCIES 


Following are some of the suggestions for professional manpower 
development which have emanated from organizations and agencies 
in the form of official statements, resolutions, or other expressions by 
their memberships. 


1. Tax credit plan to aid students (Proposal by the American Council 
on Education) 

In various actions covering a span of nearly 10 years the American 

Council on Education has approved the basic principle of Federal aid 
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to students qualified to pursue higher education. During 1954 and 
1955, the Council’s committee on relationships of higher education to 
the Federal Government revived consideration of the matter and con- 
cluded that it involves two separable problems: (1) A means of off- 
setting, for all qualified students if possible, the substantially increased 
cost of tuition and fees; and (2) a method of selecting and aiding 
highly qualified students from families not aided, or sufficiently aided, 
by. a general program of the first type. 

Early in 1955 committees of the council worked out a tax credit 
proposal. 

At the time of this writing the committee on relationships of higher 
education to the Federal Government has not completed its formula- 
tion of specific recommendations concerning a Federal scholarship 
program. However, a 6-month study of basic data has been completed 
as a first step toward revised policy recommendations regarding Fed- 
eral scholarships. 

The proposal to meet the first-named objective is set forth in a 
detailed statement published by the council in 1955. Approval of 
this plan was reaffirmed by the council membership at its annual 
meeting in October 1956. Following are some of the basic facts and 
ideas contained in the statement from the council. 

Serious shortages exist in professions and vocations for which a 
college education is essential. The supply of college graduates is 
insufficient in the natural sciences, engineering, home economics, den- 
tistry, medicine, nursing, school teaching, and college teaching, and 
demands are increasing in the social sciences and humanities. As the 
population increases, the demand for professional workers increases 
at a disproportionately higher rate. 

With national security resting in the balance the United States is 

wasting the abilities of many of its most capable youth, of whom a 
large percentage is financially unable to obtain college education. The 
financial hurdle for students grows higher each year as institutions are 
forced to increase tuition and fees to meet rising costs of instruction 
in the face of decreasing proportionate income from other sources. 

Substantial tax relief for student fees paid to tax-exempt public and 
pe educational institutions would yield many (enumerated) 
venefits. 

The plan proposed is that 30 percent of student tuition and fees 
actually paid by the taxpayer be applied as a tax credit on the amount 
of income taxes otherwise payable. All pesprers who pay a given 
amount of tuition and fees would receive the same tax benefit in dollars, 
regardless of their income tax bracket. 

This plan is supported in principle by the Association of State 
Universities, the Association of American Colleges, the American 
Alumni Council, and other educational groups; and it has been spe- 
cifically — in detail by three committees of the American 
Council on Education, which represents the entire range of public 


and private, low-tuition and high-tuition institutions in the United 
States, 


1 American Council on Education, A Proposed Tax Credit Plan to Aid Students in Insti- 
tutions of Higher Learning, 1955. 
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Aid to institutions for construction of facilities, etc. (proposal by 
the Scientific Manpower Commission) 


One of the objectives of the Scientific Manpower Commission as set 

forth in its program for 1955 and 1956 is— 

to advocate sound policies in education, training, and utilization of scientific 
personnel, especially if called upon to testify in any legislation that may come 
before the Congress. 

The official views of the Commission bearing on legislation have 
been expressed mainly in response to questions in congressional hear- 
ings, and have dealt with four areas of interest, as follows: 

(a) Military service——In supporting the special skills provisions 
of the Reserve Act of 1955 and in testimony on the Hinshaw bill (H. R. 

2847, 84th Cong.) the Commission advoc: ited m: aking maximum utili- 
zation of highly trained manpower on military technology mandatory 
rather than merely permissive, when scientists and engineers are ful- 
filling their military obligation. 

(b) Trained teachers—In testimony before the Research and De- 
velopment Subcommittee of the Joint Committee on Atomic Energy 
a spokesman for the Commission stated that the results in promoting 
sound agricultural and home economics education under the Smith- 
Ilughes Act has been excellent and recommended that the act be 
studied to determine whether, by amendment, it may be used to im- 
prove and extend the teaching of mathematics and science in our high 
schools. 

(c) Scholarships.—In several official documents the Commission 
has registered its opposition to any scholarship legislation that gives 
preferential treatment to prospective college students in science and 
engineering, but has expressed favor of subsidizing needy high-school 
graduates w ‘ith high ability who might otherwise be deprived of the 

opportunity to receive college training. 

(d) Physical facilities —The Commission has, in recent statements 
and releases, emphasized the urgent need for space and equipment in 
colleges and laboratories, where physical facilities are already severely 
taxed by mounting student enrollments. In one official statement, 
made by the executive director of the Commission, it is suggested that 
this may be an appropriate field for a program of Federal support. 


3. Extension of educational opportunity (proposal by the Association 
for Higher Education) 


The 12th National Conference on Higher Education, on Wednesday, 
March 6, 1956, unanimously adopted and the executive committee of 
the Association for Higher Education approved, the following reso- 
lution: 

Resolution 9—Direct financial assistance to talented youth—The 
12th National Conference on Higher Education calls attention to the 
continued need for direct financial assistance to able high-school grad- 
uates, designed to promote their college attendance. To this end, it 
urges that all public and private agencies make a greater effort to 
underwrite scholarship, fellowship, “and grants-in-aid programs on 
a broad and comprehensive basis, that suc +h awards not be limited to 
students bound for particular fields, and that the stipends be adjusted 
to economic need. It is further recommended that the Federal Gov- 
ernment participate substantially in such a scholarship program.? 


2Tnformation supplied by the Association for Higher Education. 
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4. Better utilization of women’s services, etc. (proposal by the Educa- 
tional Policies Commission) 


Parts I and II of a study of Manpower and Education by the Edu- 

cational Policies Commission,’? published in 1956, deal with America’s 
manpower problem, areas of manpower shortage, underused poten- 
tials, and manpower policy and democratic values, with suggested 
measures for obtaining more trained manpower. <A digest of these 
parts of the report follows: 

The harnessing of new sources of power and the development of 
automation are producing far-reaching changes in industry, agricul- 
ture,and commerce. The current industrial and scientific revolutions 
will produce important changes in social and cultural life with which 
education must deal. 

The country is not faced with a general and long-term shortage of 
manpower but with acute shortages 1 in a number of areas imports int to 
American welfare. The most pressing demands are in the fields of 
scientific research, engineering and technology, health services, educa- 
tion, managerial activities, and semiprofession: al occupations. By 
reducing the education achievement of youth in schools and colleges, 
the teacher shortage aggravates the shortages in all other fields. 

Military training and research, technical assistance to other coun- 
tries and other international responsibilities augment the manpower 
demands in fields of acute shortage. 

More manpower can be obtained through measures such as: (1) bet- 
ter utilization of the services of women, minority groups, and older 
people; (2) further training of the undereduc ated: (3) vocational 
rehabilitation of the handicapped; and (4) wide-scale improvements 
in pee al and mental health. 

The Nation’s manpower policy is a composite of actions and attitudes 
in governmental, economic, and educational fields. Individual well- 


being and other democratic values must be emphasized in an acceptable 
manpower policy. 


5. Improving opportunities for the gifted, ete. (proposal by the Edu- 
cational Policies Commission) 

Part III of the study of Manpower and Education by the Educa- 
tional Policies Commission,‘ published in 1956, discusses education and 
career, guidance and personnel services, educating the gifted, and 
obtaining enough qualified teachers, with conclusions and recom- 
mendations, a digest of which follows: 

The manpower situation has produced an increased demand for 
education. The growth of the educational task as shown by increased 
enrollments, seems overwhelming, while shortages in teaching and 
supervisory personnel are acute problems of schools and colleges. 

Under present circumstances the highest possible education of talent 
is necessary to the national economy. Studies in the humanities and 
social sciences should receive increased attention in professional and 
vocational education. There is need for further development of voca- 
tional schools, some of them regional. 


3’ Educational Policies Commission. Manpower and Education, Washington, D, C. Na- 
tional Education Association of the United States 1956, pp. 7-63. 
* Ibid., pp. 64-123. 








ee 


ae 


ai 


crs 





158 DEVELOPMENT OF PROFESSIONAL MANPOWER 


There should be further experimentation with the articulation and 
coordination of school and college programs and military training 
programs. Insofar as the security situation permits, military service 
should contribute to career training. 

Guidance services should be so improved and increased in scope as 
to involve all who teach and reach all who learn. Counseling should 
be soundly rooted in understanding of the manpower situation. 

In the present manpower situation education of the gifted has a new 
urgency. Every child should be provided an opportunity to develop 
his abilities to the highest level. Gifted youth should be identified 
early and given opportunities which challenge their powers and fully 
develop their talents. 

Inadequate teacher supply is, and perhaps for the coming decade 
and a half will continue to be, a major obstacle to the production of 
the trained manpower which is essential for national welfare and 
security. It is highly important to attract and retain capable teach- 
ers in the pr ofession. It is also important that provision be made for 
increased efficiency in education so as to avoid wastage of teaching 
talent and improve education itself. 

The teacher shortage is a problem for the whole economy, for the 
security services, and for the full citizenship of the Nation. Only as 
it is solved will shortages be reduced in other fields for which teach- 
ing is prerequisite. 

A GI bill for teachers, etc. (proposals from State conferences on 

education, 1955). 

Like the White House Conference on Education held late in 1955, 
the preceding State conferences on education were devoted to discus- 
sion, and generally did not lead to adoption of resolutions or issuance 
of recommendations. Howev er, many suggestions and in some cases 
formal recommendations emanated from the State conferences. Al|- 
though the subject of professional manpower development was not 
on the agenda for the conferences, some of the proposals relate to this 
question. The following are examples. 

The Arizona conference group recommended that— 

Governmental units, citizens. and organizations should provide scholarships to 
assist interested young people in preparing for the teaching profession.” 

One suggestion arising from the Oregon discussion was that a well- 
organized program, “similar to the GI bill” be established to enable 
qualified young people to become teachers.® 

A specific suggestion emanating from the Montana conference was 
that a bill similar to the GI bill be introduced in C ongress providing 
that a student desirous of becoming a teacher would receive a monthly 
allowance for his teacher training. According to the proposal his 
debt to the Government would be cancelable by teaching—25 percent 
the first year and 25 percent for each year thereafter, so that the en- 
tire debt would be erased by 4 years of service as a teacher.’ 

A subcommittee of the Illinois Pre-White House Conference on 
Education, reported the following recommendation : 


Studies of the origin of teachers indicate that middle- and upper-lower class 
families in the general economic scale supply the majority of candidates for 


5 Report of the Arizona White House Conference on Education, 1955, p. 19. 
® Report of the Oregon White House Conference on Edueation, 1955, p. 37. 
7 Report of the Montana White House Conference on Education, 1955, p. 24. 
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teacher training. Since the shortage of teachers is acknowledged as a national 
emergency, and since the lack of candidates in training is due largely to lack of 
funds for college expenses, it is suggested that a national system of scholarships 
or financial grants be made available, under regulations providing (a) successful 
candidates chosen by examination, (0) choice of attending any accredited col- 
lege for teacher training, (ec) choice of area for which preparation is made, (d) 
sufficient financial grant to cover annual cost of tuition, fees, books and ma- 
terials needed, and room and board, (e) loan repaid with equal time of service 
in a public-school system, with privileges of leaves for interim circumstances." 


7. General program of Federal scholarships, etc. (proposal by the Na- 
tional Education Association of the United States) 


A resolution adopted by the representative assembly of the National 


Education Association at its 1956 annual convention reads in part as 
follows: 


Federal grants—The National Education Association reaffirms its belief that 
the Federal Government has a shared responsibility with States and local com- 
munities to assure adequate educational opportunities for all. 

(a) Scholarships: The association believes that national welfare and the re- 
quirements of our democratic society demand the maximum development of the 
abilities of every individual. Too few of our talented high-school graduates are 
undertaking post-high-school education at the collegiate level. The lack of 
tinancial resources is one of the principal factors in their failure to continue their 
formal education. 

The association, recognizing this, urges the use of Federal funds to establish 
a general scholarship program for talented youth. This program should be ad- 
ministered by the United States Office of Education working with State depart- 
ments of education and State and National agencies representative of the general 
public. Scholarships should be awarded to individuals on the basis of objec- 
tive criteria of need and ability as determined by the Office of Education and State 
agencies. 

(b) Teachers’ salaries: The association favors the passage of legislation to 
provide Federal financial support to the States in financing professional salaries 
for teachers in public elementary and secondary schools. Funds for this pur- 
pose should be apportioned on an objective basis which assures no diminution of 
State and local effort and should be administered by the United States Office of 
Education and channeled through the official State education agencies. 

(c) Vocational education: The association urges the Congress to continue to 
appropriate funds for vocational education in the full amount authorized by ex- 
isting legislation and to examine with great care any proposed legislation to 
modify the present program. 

(d) Higher education: Increased enrollments in elementary and secondary 
schools in the present decade are the preludes to vastly increase enrollments of 
institutions of higher education in the decade to come. College plants must be 
greatly expanded in order that our colleges and universities may meet the needs 
of students. 

Among the urgent plant needs are student housing and other service facilities. 
The association urges that as one important means of assistance, the college 
housing loan program be continued with the interest rate no higher than at 
present, and that the Federal Government expand the entire program of long- 
range, low-interest loans. 

The association further urges that both the President’s National Committee for 
the Development of Scientists and Engineers and the President’s Committee on 
Education Beyond the High School include in their studies an analysis of what 
additional Federal funds should be provided to help colleges and universities 
meet the problem of financing a greatly expanded program of higher education. 
8. Recognition of Federal responsibility for certain costs, etc. (pro- 

posal by the American Association of Land-Grant Colleges and 
State Universities) 

Following is a digest of suggestions toward relieving the profes- 
sional manpower shortage contained in 1956 resolutions and policy 
8 Tilinois Pre-White House Conference on Education, reports of the subcommittee, p. 47. 

Se NEA Legislative Commission. NEA Federal Legislative Policy as defined in the plat- 
form and 1956 resolution, pp. 6-7. 
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recommendations of the American Association of Land-Grant Colleges 
and State Universities. 
The association has recommended: ® 


1. Substantial expansion of training of technical assistants to 
more highly trained scientists and engineers, through 2-year in- 
stitutions conducted under the supervision of, but geographically 
separated from, accredited colleges and universities. 

2. Increased emphasis on quality and recognition of excellence 
at all levels, including expansion of summer institute programs to 
upgrade college and ‘high- school teaching staffs; more advanced 
fellowship opportunities for young college facuty members; in- 
creased recognition of the importance of full-time advanced study 
in science and engineering, and financial rewards to make it possi- 
ble; special awards for excellence in teaching and scholarship. 

3. More study of reasons for great regional and State differ- 
ences in production of scientists and engineers, which may be 
related to the pattern of educational opportunities available 
rather than other causes. 

4. More recognition by the Federal Government of its re- 
sponsibility for “the cost of collegiate programs directly related 
to Federal programs, such as, specifically: The cost of facilities 
for ROTC instruction, providing Reserve officers for the Defense 
Establishment; cost of facilities for training nuclear scientists 
and engineers; cost of training personnel at the undergraduate 
level for the vast health research program of the Federal Govern- 
ment. 

5. A general program of scholarships and fellowships, not 
limited to any particular field, designed to get more able needy 
young people into college; with a maximum limit of $750 on any 
scholarship. 

6. Careful studies at local, State, and Federal levels to deter- 
mine if and how colleges and universities can provide the neces- 
sary facilities to accommodate increased numbers of students, 
since in many States (particularly in the Northeast) many quali- 
fied students are denied admittance to public universities because 
of lack of facilities. 

7. Emphasis on channeling suitable Federal research projects 
to colleges and universities because of the fact that such research 
done in colleges and universities helps train research scientists. 

8. Endorsement of Federal aid for college and university exten- 
sion programs which will offer educational opportunities at both 
professional and technical levels to qualified people in their areas 
of employment. 


9. Deve lopme nt of area vocational schools (proposal by the American 
Vocational Association ) 


The delegates attending the 50th Annual Vocational Convention, 
held in St. Louis, Mo., on December 5 and 6, 1956, passed unanimously 
the following resolution supporting Federal aid to encourage the fur- 
ther development and improvement of area vocational schools and 
programs in the United States: 

Whereas the security and well-being of the United States is dependent in 
large measure on the efficient productive capacity of our people, and 


® American Association of L and-Grant Colleges and State Universities. Proceedings of 
the 70th annual convention, 1956, 
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Whereas vocational education in its areas of agriculture, business education, 
distributive education, guidance, home economics, and trade and industrial 
education plays a major roll in the training of youth and adults in skills, tech- 
or and scientific information essential to efficient production and distribution, 
ant 

Whereas the high standard of living of the masses in our country is due pri- 
marily.to the ability of our people to produce efficiently, and 

Whereas there is a tremendous demand in all major occupational fields for 
additional skilled and productive workers, and 

Whereas our Nation is engaged in a war of economy with Soviet dominated 
countries which involves manpower and ability to produce, and 

Whereas vocational training needs of this Nation are only about 50 percent 
adequate, and 

Whereas there are few schools, institutions, and programs offering training 
for technicians, which are so desperately needed in this country : Therefore, be it 

Resolved, That we go on record favoring the enactment by National Congress 
of a measure similar to 8S. 4801, introduced in the United States Senate during 
the 84th Congress, authorizing Federal aid to States to encourage and help 
finance the further development and improvement of area vocational schools 
and programs of less than college grade: Be it further 

Resolved, That we urge the S5th Congress to approve such a measure as soon 
as possible. 

10. Other proposals 

The foregoing statements represent suggestions toward the devel- 
opment of professional manpower expressed through formal action by 
a number of organizations and agencies. However, other organiza- 
tions and agencies have advanced proposals bearing on this problem. 

In April and May 1956, representatives of some organizations and 
agencies not enumerated above testified in hearings on the shortage 
of scientific and engineering manpower conducted by the Subcommit- 
tee on Research and Development of the Joint Committee on Atomic 
Energy, 84th Congress. The statements of these persons are not re- 
viewed in this report as they appear in a single printed source avail- 
able to Members of Congress. The table of contents of the record of 
the hearings lists organizations and agencies represented therein. It 
is noteworthy here that some of the persons who testified in the hear- 
ings did not, on behalf of the organizations and agencies represented, 
express positions or recommend policies concerning professional man- 
power development. 

Preliminary conclusions contained in the first interim report to the 
President from his Committee on Education Beyond the High School 
and the first interim report on the activities of the National Commit- 
tee for the Development of Scientists and Engineers are summarized 
in another chapter of this report. 


C. PROPOSALS ADVANCED BY PROMINENT INDIVIDUALS 


In the following pages are presented digests of representative man- 
power-development proposals advanced by individuals who are out- 
standing in some phase of American life. Comments made by these 
persons in connection with their suggestions bearing upon professional 
manpower development are included in the digests. 

The selection of proposals for inclusion here has been based upon 
two considerations: (1) a representation of the ideas of people engaged 
in a number of occupations; and (2) representation of the variety 
of proposals which have appeared in recent literature. Suggestions 
similar to these have been made by other individuals; and proposals 
different from these have been advanced by still other persons, 
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Relevant statements and action by President Eisenhower are set 
forth in the first chapter of this report. 


1. Federal aid to able students, ete. (Hon. Adlai Stevenson) 


The Program for Education,” set forth by the Honorable Adlai 
Stevenson in 1956, contains the following five proposals, which relate 
to the problem of professional manpower development: 


Proposal No. 1.—The establishment of a national policy of Federal aid to edu- 
cation where local and individual resources cannot meet the need. 

Proposal No. 2.—Assumption immediately by the Federal Government of a 
share in meeting the present urgent financial requirements of our educational 
System, particularly those for more classrooms and for more qualified teachers. 

Proposal No. 3.—A program designed to help insure against able students being 
denied a chance to have a college education because they can’t afford it, and 
to encourage such students to enter teaching or other lines of work where there 
are serious personnel shortages. 

Proposal No. 4.—Expansion of the exchange programs which in the last 7 
years have sent thousands of American students and teachers overseas and have 
brought foreign scholars to this country. 

Proposal No. 5.—Development of new approaches to the challenging oppor- 
tunities in vocational and adult education. 


In connection with these proposals Mr. Stevenson discussed six great 
problem areas in American education today. The following extracts 
are from his comments concerning two of these problem areas closely 
related to the subject to this study. 


HE SHORTAGE OF TEACHERS 


Today’s ominous shortage of qualified teachers had its beginnings in a great 
national mistake—our failure to give teaching as a profession sufficient reward 
and honor, Now as the wave of children born during the war begins to grow up, 
Wwe are paying the price for neglect of our teachers. We do not have enough good 
teachers—we do not have enough teachers at all. This teachers’ shortage may 
reach proportions of disaster for our culture and our economy. 

* ~ ~*~ * * * . 


Unless we do something to improve the status of our teachers, fewer and fewer 
of our able and ambitious young people will go into the teaching profession. 
This can result only in a gradual downward drift of the level of teaching and 
hence of our whole level of education. It is not just that we need more good 
teachers—that we need, indeed, the best teachers in the world. Our children 
deserve nothing less. 

~ * * * * ~ + 


It will not be easy to meet this shortage. It has developed because we have 
failed to give teaching the dignity and status this vital function deserves. To be 
blunt about it, we have not paid teachers enough. 

We have all heard it said, perhaps said it ourselves, that money isn *t every- 
thing to a teacher; that teaching is a life of service. But who can doubt that a 
truly professional standing based on a truly professional salary would make all 
the difference in the world in attracting fully qualified people into teaching. 

“The teachers of this country,” said William James, “have its future in their 
hands.’ The national neglect of the teaching profession may do incalculable 
harm to us all. 

THe SHORTAGE OF TALENT 


We can already see the consequences of our educational shortages. Recent 
studies by the Commission on Human Resources and Advanced Training have 
demonstrated that our schools and colleges are not meeting the growing demands 
of our country for specialists—men and women trained to do the important 
jobs of our society. Business and government, society as a whole, needs more 
scientists, engineers, doctors, social scientists, teachnical experts, psychologists ; 
above all, we need more good school and college teachers. 





1° Stevenson, Adlai. The New America: Adlai Stevenson's Program for Education, 4 pp. 
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It is too bad that ic takes a divided world to bring these shortages home. In 
the first 5 years after 1950, the number of young people who earned engineering 
degrees in this countsy dropped from 52,000 to 23,000, while in the same period 
in the Soviet Union the number of graduates from technical schools offering 
courses equivalent to those of our engineering schools grew from 28,000 to 63,000. 
Russia’s gain practically equaled our drop, and Russia is now producing 2 
engineers for each 1 we turn out. 

I do not sug st that we should set our sights or determine our needs by com- 
parison with the Soviet Union. But Communist power may be explained as much 
by Communist investments in education as by any other one thing. And I think 
we might well ask ourselves whether a free people by free decision will also be 
prepared to make this best of all investments—invertments in the education of 
its youth. The answer must be “Yes.” 

The shortage of trained technicians is by no means our only, or perhaps even 
our greatest, want. In a free society, where the will of the citizen is determining, 
we need, above all, citizens with a good liberal-arts education. We need business- 
men and working men and women who know our history and our literature and 
the values of our civilization; we need specialists and experts, to be sure, but 
specialists who know far more than their specialties, who are, first of all, edu- 
cated people. We need poets as well as public rewards—yes; and we need poli- 
ticians. A group of scientists at the California Institute of Technology recently 
concluded that the most critical bottleneck to future national growth would be, 
not natural resources, but “brainpower.” 

And I want to say that I see these shortages as causes for concern, but surely 
not for dismay. They reflect the fact that our dynamic society has an insatiable 
appetite for capable, well-educated people. As we feed that appetite, we move 
toward the new America. 


A Federal Department of Science, etc. (Prof. Emile Benoit) 

F ollowing is a digest of proposals and related comments by Emile 

senoit, former Foreign Service oflicer, now associate professor of 
international business at Columbia University, New York City." 

Recently, well-informed people in the United States have come to 
the horrifying realization that we could lose the scientific and tech- 
nological race with the Soviet Union. We are already losing the race 
for technical manpower. Russia is already producing almost twice 
as many engineers as we, and is preparing to produce in the next 5 
years nearly 3 times as many as we. 

In Russia, a third of all science graduates are assigned to teach 
science in the secondary schools. In the United States, few will con- 
sent to teach science and many who have been teaching it are desert- 
ing their classrooms to accept jobs in industry. 

In the Soviet Union, education has been made free at all levels. 
The national government pays students in institutions of higher edu- 
cation generous stipends for living expenses. In the lower schools, 
mathematics and science are heavily emphasized. 

In Russia, material rewards to graduate scientists and engineers are 
made high enough to provide the strongest incentive to students to 
complete their education and stay in their chosen profession. 

Unless we do something drastic to speed up our technical manpower 
buildup there is an ominous possibility of Russia’s gaining world in- 
dustrial leadership within two decades. We need to more than double 
our output of scientists and engineers to keep ahead of the Soviets. 

Our experience with the GI bill shows the effectiveness of Govern- 
ment subsidization of higher education. The number of graduates in 
science rose from 33,000 in 1948 to 61,000 in 1950 (the — of Gl 
subsidies), then fell to 31,000 as the program subsided in 1955. 


1 Benoit, Emile. Competitive Coexistence: Can We Win? The Antioch Review, Sum- 
mer, 1956, pp. 146-160. 
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Our greatest danger here lies in a mental block against Federal 
activity in the field of education. All admit that the production of 
airplanes and the training of those who will operate them is “defense,” 
and a Federal responsibility. However, some regard the training of 
those who design the planes and discover the principles on which they 
may be improved as “education,” and classify Federal activity in this 
area as “intervention.” ‘This is the nonsense by which we are be- 
trayed. Our survival today is more dependent upon scientists and 
engineers than anyone else. If their education is not defense; what 
is? 

The following program is proposed : 


1. Establishment of a Department of Science with independ- 
ence and “parity of esteem” equal to that of the Department of 
the Army, Navy, and Air Force. 

2. Creation of a “Science Corps” as a fourth branch of the 
Nation’s defense forces, somewhat comparable to the “Regular” 
NROTC, but under the Department of Science. Enlistees would 
pursue subsidized courses in science and engineering at colleges 
and universities. 

3. Establishment by the Science Department of a “Science 
Academy” comparable to the Military and Naval Academies. 

4. Initiation of special programs, such as science summer 
schools. 


3. A national scholarship program, etc. (former Senator William 
Benton) 

Following is a digest of an address by Mr. William Benton, pub- 
lisher of the Encyclopaedia Britannica, before the 11th Annual Na- 
tional Conference on Higher Education in March 1956." 

Education has become a main theater of the cold war. Russia’s 
classrooms, libraries, laboratories, and teaching methods may threaten 
us more than her hydrogen bombs or guided missiles. 

For decades the Soviet Union has had a long-range plan for 
ideological and economic world conquest—a plan so potent as tc make 
her military and political maneuvering seem diversionary. The 
heart of this project is training and indoctrination of scores of 
thousands of professional and technical personnel to help develop 
the resources of countries outside the Soviet orbit and convert the 
world to communism. 

The U. S. S. R. has already surpassed us both in the number and 
percentage of students enrolled above the secondary level with 
4,300,000 in 1955—70 percent over our 2,700,000. 

Communists early gave up butter for guns; but they gave up meat 
for education. 

Dominating Moscow is its university, completed in 1953 at a cost 
of at least $150 million, more than has been spent for the completed 
physical plants of all but a few American universities. It symbol- 
izes to Russians what lies ahead in the fulfillment of Soviet ambi- 
tions for youth. 

The growth of Soviet education is spectacular and its output 
explosively expanding. In order to compete we must take four 
actions. 








122 Benton, William. Soviet Education: Renewed Challenge to the American People. 
In Current Issues in Higher Education, Association for Higher Education, Washington, 
D. C., 1956, pp. 29-42. 
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First, instead of continuing to waste much of our manpower poten- 
tial we must haga. the imagination and courage to embark upon 
an adequate Federal scholarship program. The Federal Govern- 
ment should initially provide 20,000 scholarships a year and increase 
the number as fast as the absorptive capacity of the colleges permit 
to 100,000 scholarships a year. To these should be added 20,000 
or more graduate fellowships. 

Second, without. del: ay, and on a bold scale, we must develop new 
incentives for teachers. 

We must turn to the Federal Government for leadership in pro- 
viding several additional billions of dollars annually for salaries, to 
attract and keep uncommonly promising teachers. 

Third, we must face up to the need for Federal legislation to 
stimulate public-school construction up to a rate of $3,800,000 a 
year. If the public knew all the facts it would put up the money. 

Fourth, we must reexamine our teaching methods and our institu- 
tional setup. Let us consider such measures as lengthening the 
schoolday, compressing the time required for earning a doctorate 
degree, creation of more and better junior colleges, and establishing 
United States technical assistance academies—equal in status to the 
Military, Naval and Air Force Academies—to educate picked young 
men and women for overseas service under our point 4 program. 


Federal scholarship loans (Dean Lindley d. Stiles) 


Lindley J. Stiles, dean, School of Education, University of Vir- 
ginia, has proposed alleviation of the teacher shortage by provision 
of Federal scholarship loans. Following is the substance of his 
article in the Nation’s Schools: * 

Efforts by citizens, professional groups, and State agencies to recruit 
teachers have proved inadequate to cope with the.growing shortage 
of competent persons in the teaching profession. There is an in- 
creasing need for more teachers to replace dropouts and care for an 
additional 2 million children annually. 

Too few of our able young people care to choose teaching as a career 
today. A college graduate able to teach mathematics or science gen- 
erally must make a sacrifice of $2,000 to $3,000 a year to do so. 

Teacher’s salaries are unattractive to young men whose families 
re able to pay for their college educations. To fill the demand for 

sachers it will be necessary to recruit from the ranks of superior high 
poaoei graduates who lack the financial resources to obtain the neces- 

sary preparation. 

Like our network of Federal highw avs, the teacher shortage reaches 
across State lines, and therefore is a national problem. A Federal 
teacher scholarship loan program might be patterned after the Vir- 
ginia system which has enabled between 12,000 and 13,000 young peo- 
ple to prepare for teaching within the past 8 years. The prospective 
teacher who receives a scholarship loan to attend college is required 
either (1) to cancel the loan with 1 year of teaching in Virginia for 

sach year of scholarship assistance, or (2) repay the loan plus 3 per- 
cent interest. To date in Virginia 96 percent of such scholarship 
loans have been canceled by teaching. 


Stiles, Lindley J. Federal Scholarship Loans. The Nation's Schools, June 1955, 
p. 51 et seq. 
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Experience with the veterans’ educational grants has proved that 
the Federal Government can help individuals attain a siline educa- 
tion without interfering with the nature or control of either public 
or private educational programs. 

This proposal is for utilization of the instrument and resources of 
the Federal Government to establish a program of full-cost loans for 
(1) outstanding but needy high school graduates to prepare for teach- 
ing, (2) teacher training for graduates of liberal arts colleges, and 
(3) graduate fellowships for superior students preparing for college 
teaching or for educational leadership and specialization. 

It is difficult to estimate the damage the teacher shortage is causing 
to our military preparedness and economy and to our ultimate chance 
of survival as a free people. Our personnel shortages in other fields 
are largely due to our inadequate supply of able teachers. The quality 
of educ ation of the Nation’s citizens tomorrow rests squarely upon 
the competence and adequacy of the teaching force being trained 
today. 


5. Modification of military service laws, etc. (Mr. B. F. Hake) 


A lecture on scientific manpower and national safety was given by 
B. F. Hake, chairman of the committee on national responsibility, of 
the American Association of Petroleum Geologists, in January 1956. 
Following is a digest of his proposals and supporting comments." 

The Soviet Union has acquired dominion over 600 million people of 
other nations, and over vast resources; and she is irrevocably dedicated 
to domination of the whole world. She had made phenomenal progress 
in education and rivals the United States in iodine’ ial and military 
might. 

Since the United States represents the chief obstacle to unrelenting 
Soviet ambitions we may expect attack unless we maintain sufficient 
military potency to discourage it. Maintenance of our national safety 
will require of us a gigantic effort, especially in scientific research and 
development, for which a shortage of qualified personnel already im- 
perils the Nation. 

It appears that we will need annually a minimum of 50,000 new 
engineers and scientists, whereas our colleges are graduating only 
about 30,000 a year. Russia is producing annually 3 times as many 
physicians as the United States, twice as many engineers, and 60 per- 
cent more agricultural specialists. 

The drift aw ay from mathematics and physical sciences in our high 
schools is due largely to the inadequacy of their teaching staffs, which 
in turn is partly due to the shamefully low salary scales in most of our 
high schools. While our national annual demand for new high school 
teachers is about 48, 000, only about 28,000 of our college graduates are 
accepting teaching positions each year. 

Recognizing that some educated specialists are more valuable to the 
Nation in their professional capacities than in the Armed Forces, the 
Soviet Union gives students in a number of technical schools blanket 
exemption from military duty, and allows some other students occu- 

ational deferments amounting to exemption. In contrast, in the 

Jnited States young men who are capable of solving scientific prob- 





18% Hake, B. F. Scientific Manpower and National Safety. Bulletin of the American Asso- 
ciation of Petroleum Geologists, July 1956, p. 1473 et seq. 
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lems vital to the national safety may be required to spend time prac- 
ticing the manual of arms and serving as kitchen police. 

We should alter our laws regulating military service so as to: 
(1) establish the prineple that every man should serve his country in 
the capacity in which he can be of greatest value; and (2) provide 
adequate ¢ administrative means for the consistent application of that 
principle. 

Additionally, we need to improve our high school systems, provide 
decent salaries for teachers, increase emphasis on the teaching of 


science and mathematics, and stimulate student interest in scientific 
and technological careers. 


6. Strengthening education and research (Hon. Alan T. Waterman) 

An address by Dr. Alan T. Waterman, Director, the National 
Science Foundation, was delivered at the 1956 convention of the Air 
Force Association at New Orleans. The following digest emphasizes 
the proposals and related data set forth in the address." 

Most of the manpower problems that we face today have arisen 
within the last decade. Today's professional manpower problem has 
two major aspects: (1) How can we provide our young people oppor- 
tunity for education up to their highest talents? (2) How can we 
provide adequate numbers of scientists and engineers in this age of 
rapid technological progress ? 

Most nations are aware that the world is experiencing a techno- 
logical revolution and are making all-out efforts to increase their num- 
bers of scientists and engineers. However, our problems may differ 
from those of other nations and we should face squarely our own 
national needs and goals. 

Of the Nation’s 250,000 scientists, industry has about 60 percent, 
education about 20 percent, and government about 20 percent. Of our 
700,000 engineers, 75 percent are in industry, 2 percent in education 
and 23 percent in government. Our economic and military strength 
depend upon meeting the needs of the three consumers of technical 
skills—industry, education and government. There is a critical 
shortage in some but not in all fields, and there is a constant demand 
for highly qualified personnel in all fields of science and engineering. 

Industrial demands for more highly trained personnel include those 
for scientists, engineers, and mathematicians. By drawing mathe- 
matics and science teachers from schools, colleges and universities, in- 
dustry may create greater problems for the future. 

Encouragement and support should be provided for basic research 
across all the fields of science. Government and industry should share 
the responsbility for furnishing the additional support needed for 
basic research and for maintenance of a proper balance between basic 
and applied research. 

In order to train enough scientists and engineers we must first 
strengthen our whole educational system and provide much stronger 
incentives for good teachers. 

Steady and rapid progress has become a normal part of our national 


life. Skilled manpower to keep up with this kind of progress will be 
in demand for years to come. 


4 Waterman, Alan T. The Shortage of Scientists 


A Problem and an Opportunity. Air 
Force magazine, September 1056, p. oO. 
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More support from all levels of government (Hon. Marion B. 
Folsom) 

On October 11, 1956, the Honorable Marion B. Folsom, Secretary of 
Health, E ducation, and Welfare, delivered an address at the annual 
meeting of the American Council on Education. Following is the 
substance of his proposal for more support for education from Fed- 
eral, State, and local governments and for other measures affecting 
the professional manpower problem: * 

American education is confronted with a three-dimensional problem 
of quantity (tremendous and increasing student enrollments), quality 
(how well knowledge and skills are imparted), and currency (teach- 
ing the right thing at the 1 ‘ight time). 

Our progress in education will be stalemated unless the American 
people accept and act upon the fact that more money for education 
must be contributed by all levels of government—local, State and 
Federal. It will be tragic if we permit shortages of trained people 
to choke our progress and weaken our security. 

The national interest calls more clearly than ever before for prompt 
and sound Federal aid for school construction. The American people 
must reach a new determination to compensate our teachers more ade- 
quately—in salary, in community support and in honor for the trust 
they bear. 

The President’s Committee on Education Beyond the High School 
is giving thought to such fundamental questions as: Who should pay 
the bill?’ What responsibility should the Federal Government as- 
sume for assuring youth the opportunities needed ? 

In considering our shortage of scientists and engineers and the rapid 
advances Soviet Russia is making in technical education we should 
take into account several facts: First, Russia must make a strenuous 
effort in science and technology just to catch up with us in these fields. 
Second, if the Soviets are outproducing us in science and engineering 
graduates they are doing so only by giving the sciences an ov verriding 
priority in education. Third, although we face shortages of trained 
scientists and engineers we also have shortages i in other c: itegories of 
trained professional personnel. Perhaps most critical of all is the 
shortage of school and college teachers. In our zeal to provide 
scientists and engineers we must not overlook the needs in other pro- 
fessions. 

Of every 20 children who start life together only 16 enter high 
school, only 11 graduate from high sc hool, and only 2 2 graduate from 
college. There is an appalling waste of the Nation’s most valuable 
resource—the brainpower of its youth. We must provide more money 
and motivation for our alert young people to continue their education. 

Sponsors of a Federal scholarship program contend that only the 
Federal Government has the taxing power and resources to remove 
the financial barriers to higher education. Opponents contend that 
Federal scholarships w ould tend to discour age private contributions, 
individual initiative and State efforts to meet the problem. 

A blind and unreasoning fear of Federal intervention should not 
be permitted to stifle Feder ral leader ship or nationwide action to meet 
problems which are national in scope. The role of the Federal Gov- 


1 Folsom, Marion B. Address before American Council on Education, Chicago, IIl., 
October 11, 1956, Processed, 14 pp. 
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ernment is to provide national leadership and assistance in edue ‘ation 
by methods that encourage State and local effort and responsibility. 


8. National solution for a national proble m (Gen. Nathan F. Twin- 
ing) 

An address entitled “Behind the Manpower Eight Ball” was de- 
livered by Gen. Nathan F. Twining, Chief of Staff, United States 
Air Force, at the 10th Annual Convention of the Air Force Associa- 
tion, at New Orleans, in August 1956. Following is a digest of that 
part of his address sugge eo. that the solution to the professional 
manpower problem of the United States must be national in scope 
and nature: * 

The problem of meeting our technological needs and broadening 
our scientifie base is a most serious one. We are challenged now as 
we never have been in the past. 

The Soviet leaders are obviously proud of their educational system 
and their ability to turn out scientists and engineers and they have 
some good reasons to be proud. 

In the Academy of Science of Moscow University alone there are 
90,000 Russian students, and this is only one school of a wide system 
of engineering and science colleges. 

Considerable incentive is provided the students. They receive 400 
rubles a month, and if their grades are superior they get 600 rubles a 
month—a fairly good salary by their standards. According to a 
statement by a gr: aduate of the Zhukovski Air Engineering Academy 
the work there is comparable to postgraduate courses in American 
colleges. 

Our continued progress depends upon people, trained, experienced, 
skilled people in science, industry, and the military services. Our 
manpower problem is a national problem. It must have a national 
solution. 

The security of our Nation in the years ahead depends as much on 
the wisdom and skill of our engineers, sc ientists, and technicians as it 


does on the courage of the fighting men in our Army, Navy, and Air 

Force. 

9. Creation of respect for scholarship, ete. (Maj. Gen, James McCor- 
mack, Jr., USAF, retired) 

Gen. James McCormack, Jr., assistant to the president of Massa- 
chusetts Institute of Technology, delivered an address at the annual 
convention of the Air Force Association, at New Orleans, in August 
1956. In approaching the topic he pointed out that most of “the 
problems in the field of technical education are reflections of the 
broader problems of education generally in the United States. A 
digest of his suggestions and related comments follows: * 

The needs of education are great and urgent. There are continu- 
ing needs for classrooms, for equipment, and, most important of all, 
for teachers. 

About 11,000 qualified mathematics and science teachers are needed 
annually to begin work in our high schools, but only about 8,000 are 


* Twining, Nathan PF. Behind the Manpower Eight Ball. Air Force magazine, Septem- 
ber 1956, p. 55. 


McCormack, James, Jr, The Needs of Education in the Manpower Shortage. Air Force 
magazine, September 195 6, p. 644+. 
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appearing. Efforts to correct this situation have had little effect to 
date. 

Only about half of the 70,000 persons teaching science in our sec- 
ondary schools do so full time. In the Soviet Union a specific number 
of mathematics and science teachers are trained annually and assigned 
to teach those subjects at the secondary level. 

The Soviets surround the teaching profession with great prestige. 
We must create such attractions to draw the necessary number of 
people into this critical profession. 

In many high schools within the United States the physical equip< 
ment for te: aching science is inadequate. Furthermore, the training 
aids and their concept are extremely rudimentary in comparison with 
the sophistication in the military services and industries of the 
country. 

Two-thirds of the top 50 percent of the high-school graduates in 
the United States do not graduate from college. It is vitally impor- 
tant to consider this matter in any efforts to increase the supply of 
competent scientists and engineers. In this connection it is perhaps 
even more important to note » that one-third of the top 2 percent of our 
high-school graduates do not obtain college degrees. Thus in these 
times of critical need for talent about 10 ,000 persons are lost from the 
absolute top of our high-school graduating classes. 

We should make sure there are no gaps in the financial aid avail- 
able to these young people. We have, however, a tougher problem of 
creating in this country an atmosphere where scholarship i is genuinely 
and meaningfully renowned. 

One most important aspect of the problem of attracting the neces- 
sary number of good teachers at all educational levels is the salary 
schedule. A profession must offer some of the good things of our 
material civilization to attract a reasonable proportion of our better 
qualified youth. This is particularly significant in relation to the 
fact that a shortage of good teachers has the unique potency of multi- 
plying all other shortages i in the development of succeeding genera- 
tions. 

To restore our high school and university teachers to the relative 
economic positions they occupied 50 years ago would require an aver- 
age increase of 70 percent in their salaries. One industrialist has 
said that— 


When a teacher’s income gets up to the point where you will seriously suggest 
to your boy that he give consideration to teaching as a profession, then we may 
be approaching the right figure. 

10. Face problem on our own terms (Dr. Nicholas DeWitt) 

Dr. Nicholas DeWitt of Harvard’s Russian Research Center spoke 
at length on the above subject at the annual convention of the Air 
Force Association, at New Orleans, in August 1956. Following is a 
digest of his remarks.'* 

In the Soviet Union the maxim that “know ledge is power” has been 
a guiding motto for the last three decades. 

Within the last 25 years the Soviet population has increased from 
about 160 to about 200 million, or 25 percent. However, during the 


18 DeWitt, Nicholas. The Russian Manpower Situation, Air Force magazine, Septem- 
ber 1956, p. 62+. 
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same period the primary and secondary school enrollment has in- 
creased from about 10 to 30 million, or 25 percent. The number of 
primary and secondary schoolteachers has risen from 250,000 to well 
over 1,500,000, while the number of science teachers has increased 
from 40,000 to 350,000. Enrollments in higher education have risen 
from 180,000 to nearly 1.9 million. ‘These figures clearly suggest that 
the development of Soviet trained manpower has been at a substan- 
tially greater rate than the growth of global population. 

The Soviets now have about 550,000 engineers, 300,000 medical doc- 
tors, and close to 200,000 agricultural specialists. It appears that the 
Soviets are graduating specialists at a faster rate than all other coun- 
tries combined. In scientific and technological fields the Soviet Union 
has reached a position of close numeric val comparability with the 
United States. It is possible to estimate that within the next 5 years 
the Soviets will graduate about 120,000 engineers—at about 3 times 
the rate of the United States. 

The Soviets have used the following four methods to develop their 
professional manpower: (1) With heavy emphasis upon the needs of 
the National Government, the Soviet Union exercises a strong and 
persistent policy of an all kinds of formal educ ation, | espe- 
cially scientifie tr aining; ( 2) The Government-owned and centrally 
controlled Soviet educational system weeds out the less competent and 
maintains established standards of learning; (3) The Soviet educa 
tional system is entirely tuition-free and furthermore provides fae 
allowances for successful students with bonuses for outstanding stu- 
dents and monetary incentives for the study of science and engineer- 
ing; (4) Since the entire educational system is controlled by the 
National Government it can easily determine the enrollment quotas 
in all specialized fields. 

We and the Soviets operate within vastly different social, political, 
and economic frameworks. We should face our engineering and 
scientific manpower problems on our own terms. 


11. Creation of teaching incentives (Mr. Charles G. Mortimer) 


tn a recent address at Stevens Rein of Technology, Hoboken, 
N. J., Mr. Charles G. Mortimer, president of General Foods Cor P-s 
discussed “What Discourages Our Potential E ngineers ?” 1 Follow- 
ing is the substance of his remarks: 

The shortage of engineers presents a grave problem, not only to 
heavy industry but to the food business. The basic cause is that not 
enough young people are attracted either to technological careers or 
to teaching careers in tec ‘hnological subjects. 

Misconceptions about the qualifications and contributions of engi- 
neers contribute to the problem. The attitude that science and tech- 
nology are obscure, and hence suspect, helps to account for the woeful 
fact that only 1 out of every 22 high-school students studies physics. 
Engineering has been presented in lack-luster terms, and must be re- 
stated in lustrous, dynamic terms to win appeal. It has been excluded 
from the social register of aristocratic arts and should be truly repre- 
sented as imaginative and creative. 

A final point is basic not only to solving our engineering shortage 
but also to the proper education of all our youngsters. If America 








19 Mortimer, Charles G. What Discourages Our Potential Engineers? Unquote, summer 
1956. Pp. 12-14. 
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is to progress the teaching profession must have popular reinstate- 
ment as a rewarding and prestige-gaining career for our abler young 
men and women. 

In permitting the teaching profession to languish without new and 
revitalizing incentives—both monetary and spiritual—we are borrow- 
ing, perhaps disastrously, against the future. Our task of righting 
this w rong is a project of crusade dimensions. 


12. Proposals by other prominent persons 


The basis of selection of the foregoing proposals for summary in 
this report has been set forth earlier in this chapter. In conclusion 
the writer wishes to emphasize that other prominent individuals have 
advanced proposals toward the development of professional man- 
power in the United States. Statements expressed by some of these 
persons as individuals rather than as chosen representatives of or- 
ganizations and agencies are included in the record of the hearings 
on the “Shortage of Scientific and Engineering Manpower” con- 
ducted in April and May 1956 by the Subcommittee on Research and 
Development of the Joint Committee on Atomic Energy, 84th Con- 
gress. Since they appear in a single, printed source available to 
Members of Congress these statements are not reviewed in this 
report. 

Some other suggestions for improving our technical and profes- 
sional manpower situation appear in chapter VII of this report en- 
titled “Digest of Published Opinions.” 


O 


